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Up to 200 footcandles with direct glare fully con- 
trolled. That’s what the Georgia Power Company, 
heeding the Blackwell study, wanted for its new 
building—-and that’s what Wakefield is delivering. 


Starting with a standard Wakefield 2’ x 4’ four 
lamp hinged and framed troffer, Wakefield engi- 
neers developed a special anodized aluminum 
louver that handles such high illumination levels 
and exactly meets the direct glare requirements 
of the ETL curve. 


The units have no end caps and join together to 
create unbroken rows of light. Their shallowness 
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WAKEFIELD TROFFERS 
will light new 

Georgia Power Company 
Building 


(474"") fits the access plenum area which is 5'<’’ 
deep. Some units were modified to a 4’’ depth to 
fit a 4%<’ plenum in certain areas, eliminating the 
need to lower the ceiling at those points. 


Here is an excellent example of how a standard 
Wakefield troffer can be modified to meet a cus- 
tomer’s particular needs. We can do as much for you. 


Hinged framed louver disconnects for on-the-floor 
cleaning. Body is 20 gauge steel. Reflecting surfaces 
are infra-red white baked enamel. All electrical com- 
ponents carry UL labels. 


OKLAHOMA CITY, OKLA. 
3745 N. W. 37TH STREET PLACE 
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The Advantages of 
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ADVANCE engineers tested new grades of steel, larger diameter wire . . . developed 
special insulating materials and compounds... separated vital components in the 
ballast case so the capacitor would operate at temperatures far below its guarantee 
limits. Then, after three yeors of this exhaustive research ADVANCE perfected Kool Koil 
Fluorescent Lamp Ballasts . . . ballasts which operate 16.5°C. to 19.5°C. lower than 
any other boliast tested in a standard 40°C. C.B.M. and U/L heat box. 

Because ballast life is cut in half for every 10°C. over normal operating temperatures, 
Kool Koil Ballasts operating up to 20°C. cooler give you extra years of trouble-free 
ballast operation and added protection that ends costly maintenance and interruptions 
in service. 

Always insist on Kool Koil Fivorescent Lamp Ballasts... the extra benefits will come 
as time goes into the 1970's . . . and after. 


“The Heart of the Lighting Indursiry,” 
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. surpass the new demands, the new standards, the more exacting requirements set by commerce and industry. 


Realistic thinking and years-chead planning are earning Keystone fixtures acknowledged leadership in lighting's 
vastly accelerated progress. 


Basic and fresh illumination concepts are here; more are to come. Keystone policy recognizes that current bold advances 
in lighting will soon be normal commonplaces of everyday use. 


Keystone salutes the Architects, Engineers and Specialists who are continuing to vision future significant 
development. We welcome the privilege of contributing, in the field of 
manufacture, to this new world of lighting now being fashioned. 


A good share of tomorrow's fixtures are on 
Keystone drafting boards today. 
*Optimum Visual Valve 


Translugent plastic cube lower bottom 


extruded polystyrene plastic side panels, 


Supplied in 2-lamp, 40W, start... 4-lamp, 
we with cr without top platen 


ed hghting 


ELECTRIC MEG. 


“2 

haz new NORTHWOOD 

Lie 

: 

=. 

. 
= a, 
SINCE 


June 


1960 


Vol. LV, No. 6 


1959-1960 Officers 


President 
Joseph B. Browder 


Vice-President 
Richard G. Slauer 


Vice-President 
James R. Chambers 


General Secretary 


G. Franklin Dean 
Treasurer 
W. P. Lowell, Jr. 
Editor 
Ruby Redford 


Advertising Manager 
Clayton E. Ellis 


Assistants 
Barbara E. Marwell, Editorial 
Adelaide Philiba, Advertising 


Publications Committee 

R. M. Zabel, Chairman 

R. W. Morris, Vice-Chairman 
Charles L. Amick 

Brooks Chassaing 

G. W. Clark 

Floyd W. Sell 

Nelson Warner 


Managing Director 
A. D. Hinckley 
Technical Director 


C. L. Crouch 


ILLUMINATING ENGINEERING 


Published monthly in the United States of America 


ILLUMINATING 
ENGINEERING 


Contents 


Recommended Practice for Office Lighting 
New Levels and Scissors Curve Highlight Revised Office Practice—C. L. Crouch 


IES Lighting Data Sheet—Series XXV 
Lighting a Gymnasium (20-35) 


Combined Light and Air Solution at Harris Trust—Wilbur C. Johnson, 
Benjamin S. Benson, Jr., Robert S. Geocaris 


IES Lighting Data Sheet—Series XXV 
Lighting a Barber Shop (19-27) 


“First Class” Perimeter Lighting—James F. Finn 


Heating With Light—J. B. Browder 
IES National Technical Conference 


Lighting News 
Here and There with IES Members, 6A; Here and There at IES Contests, 12A; 
About People, 20A: Scheduled Events, 23A; Books and Pamphlets, 26A; 
New Members, 29A 


32A New Equipment Data 
56A_ Index to Advertisers 


Sustaining Members—Refter to March 1960 Illuminating Engineering 
Committee Personnel—Refer to April 1960 Illuminating Engineering 
STATEMENTS and opinions in articles and papers in ILLUMINATING ENGINEERING are the 
expressions of contributors and do not necessarily represent the policies or opinions of the Society. 


Official Society opinions are expressed only in official committee reports specifically approved by 
the Council of the Illuminating Engineering Society. 


ILLUMINATING ENGINEERING SOCIETY 


Founded 1906 


PUBLICATION office 32d Street & 
Elm Avenue, Baltimore 11, Md. 


EDITORIAL and ADVERTISING offices 
1860 Broadway, New York 23, N. Y. 


Ihe Journal of the Hluminating Engineering Society. Copyright 1960 by the Uluminating Engineering Society. 


Entered as second-class matter at the Post Office, Baltimore, Md. Acceptance for mailing at 


special postage rates provided for in Section 1103 P.L&R., Act of October 3, 1917. Authorized July 16, 1918. { Subscription $18 per year plus 


extra postage to all countries to which second-class postage rates do not apply 


single copies $1.50. © Address changes must be received at 1.E.S. 


headquarters by the first of the month to be effective with the issue of the next succeeding month. 


—— 
e 
e 345 
7 
351 
e 
e 355 
e 
360 
e 4A 
7A 
. 
e 
a 
e 
| 
> 
: a 
e 
e 
° ; 
e 
e 


THIS IS THE NEW PITTSBURGH 
Where We'll See You On September 11-16 


TECHNICAL and SOCIAL SESSIONS 


Plus ospitality You'll 
Never Forget ! 


Illuminating Engineering Society 


ILLUMINATING ENGINEERING 


‘ 
= 
ee 
NATIONAL | 
TECHNICAL 
Q 
ONFERENCE 


Recommended Practice 
For Office Lighting 


Prepared by the Office Lighting Committee 


of the Illuminating Engineering Society 


ForREWORD 


The [laminating Engineering Society published its first official 
recommendation for office lighting in 1917 in a report entitled, 
**Code of Lighting Factories, Mills and Other Work Places.’’ This 
code was revised in 1921 and again in 1930, each revision approved 
by the American Standards Association. In 1942, a new ** Recom- 
mended Practice of Oftice Lighting’? was published, the first such 
IES publication devoted solely to oftice lighting, with no industrial 
lighting included. That was revised in 1947 and again in 1956. 
This current practice incorporates new illumination levels based 
upon the best information available from the researches of many 
investigators, including that sponsored by the Illuminating Engi- 


neering Research Institute. 
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1. General 


The purpose of lighting is to pro- 
vide efficient and comfortable seeing 
as an aid to office operation. It is im- 
portant, therefore, to analyze the con- 
trollable contribute to 


factors which 


seeing: the task, the Lighting, and the 
While in practice these 


environment, 


factors are closely interrelated, they 
are, for practical considerations, indi- 


vidually treated in this publication. 


2. Office Tasks 


2.1— General 

2.1.1—In modern office operations, 
the eyes are used at close range for 
severe visual tasks such as reading 
duplicated material, handwriting, pen- 
ciled stenographie notes, typing and 
fine print. The visibility of such work 
is often poor and more attention should 


be devoted to its improvement. 


2.1.2 — The visibility of the details of 
a task or object is determined by its 
contrast with background, brightness, 
Each fae 
tor is sufficiently dependent upon the 
that a de- 


ficiency in one, within limits, may be 


sice and time of viewing. 


magnitude of the others 


augmenting one or 


Only the factors 


compensated by 
more of the others. 
and and in certain 


ot contrast size, 


instances time, are inherent in the task 


itself. 


2.2 — Contrast 

2.2.1 — Each critical detail of a seeing 
task must differ in brightness or in 
from the back- 
Visibility is a 


color surrounding 
ground to be visible. 
maximum when the brightness contrast 
(and color contrast if present**) of de 
tails with the background is greatest. 
To illustrate conditions encountered 
ng tasks, the printing 
been shaded from a 
left to a solid black 
left is representative 
ty of characters re- 


‘iled 


re use of worn ma- 


longhand and 


\ ay also be reduced 
of the back- 
this factor, the 
aracraph has been 
tasks, generally 
print on white 
of shades of 
of lighter gray. 
to avoid the use 
are likely to 
a low reflec- 
or color are suffi- 
identification 
not appreciably 
Of paper as do 
colors. Iden- 
be obtained through 
band across the 


1) 
Act 


2.3 — Size 
2.3.1 — Both 


considerably in size. 


printing and = writing 


vary Type sizes 
in general use range from 6-point to 
12-point type. As size increases, visi- 


bility inereases, and, up to a certain 


point, readability improves and seeing 


becomes easier. 


2.3.2—The use of this 
continuous 


6-point type is not 


desirable for reading even by 


persons with normal vision 


2.3.3—This 


regarded as the minimum size tolerabl 


eight-point type may be 


for good readability. 


2.3.4—A more reasonable type size 
and, fortunately, one finding ever- 
increasing use for prolonged or 
continuous reading is this 10-point 
size. 


2.3.5—Ntudies indicate the de- 
sirability of this 12-point type 
size for continuous reading 
over long periods of time. 


2.4 — Readability 


Almost all office tasks involve some 


aspect of reading. Readability de- 


pends upon contrast and size plus 


other attributes such as type face ol 
printing or style of writing, length of 
Approved by the Council of the Illuminating 


Engineering Society, April, 1960. 


With a new black ribbon and white 
paper of 31% reflectance, this original 
typed copy has a visibility equivalent 
to that of 1l2-point Bodoni book type. 


Using colored paper of about 


reflectance, the visibility is reduced 
to the equivalent of 9-point Bodoni 


when a single carbon copy is prepared 
with new carbon paper on white onionskin 
paper, the visibility is not as good as 
the original, being equivalent to 9-point 
Bodoni type. 


When multiple carbon copies are made 
the visibility of all is reduced as this 
first carbon copy of six indicates with an 
equivalent visibility of 5-point Bodoni 


type. 


Tnose who must read the last few 
carbon copies have e more cifficult vieuel 
task es this sixth of six carbon copies is 
reduced to the equivalent visibility of 7- 
point Bodoni type. 


Figure 1. Even with the best of office materials and equipment, visibility varies 
among similar visual tasks. These samples were typed on an electric typewriter 
on which the key pressure was increased to compensate for the multiple copies 
A new black ribbon and new carbon paper of good quality were used, 


‘iter ribbons, poor 
1 many duplicating 
uld be taken to use 
is, carbons and pen- 
duce results as rep 


ility printing at the 


*See Appendix A for lighting definitions and 
nomenclature 
*Study “Influence of Color Contrast on Visual 


Acuity,” OSRD#4541, Nowember 1, 1944 


made, 
vet the variation in visibility is apparent from inspection. 
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DIRECT 


/ VIEW 
REFLECTED~ 45° 


GLARE REFLECTED 
ZONE VIEW 
HORIZONTAL 
SHINY SURFACE 
Figure 2. The 
glare zones are generally 
shown by the diagram. It 
should be noted that there is no sharp 
line of these 
zones at 45 degrees. 


direct’ and reflected 
defined as 


above 


demarcation between 


lines, spacing between lines and width 
of margins. Similarly, individual rules, 
lines and guides on various office forms 
will have certain degrees of visibility, 
but the over-all readability can vary 
considerably, depending upon the co- 


ordination of the various elements. 


3. Influence of Lighting 
on Seeing 


3.1 — General 


(a) Light is needed for seeing and 
the amount required for good seeing is 
greater than that required for mere 
discernment. The brightness resulting 
from the amount of light on a task ean 
be controlled more readily and exten- 
sively than ean the other factors of 
seeing —contrast, size and time. Bright 
ness is therefore used to compensate 


for deficiencies in the other factors. 


(b) 


eation of 


It is essential that the appli- 
lizht conform with certain 
fundamentals which contribute to com 


PROJECTED 
WIDTH FOR @, 


Figure 3. Projected widths for use in calculating the pro- 
jected area for the average brightness calculations. 
For all mounting except close to the ceiling mounting as 
(b) For close to the ceil- 


explained in Section 3.2.2(e). 
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fortable seeing. These are briefly de- 
seribed as the quantity and quality of 
illumination. Quantity is important 
for efficient accurate seeing. Quality is 
essential to the creation of a comfort- 


able environment and visual efficiency. 


3.2 — Quality of Mlumination 
There should be no compromise with 

quality in office lighting because it is 

this that 


determines the degree of seeing com- 


element of the installation 
fort that will prevail. The factors in 
volved in lighting quality are many 
and complex, involving considerations 
of brightness, brightness ratios, light 
distribution, specularity of materials, 
color. Installations ex- 


diffusion and 


tremely deficient in lighting quality 


are easily recognized as glaring, un- 
However, 


comfortable and inefficient. 


more moderate deficiencies are not 
readily detected although the cumula- 
effect of slightly 


conditions can result in loss of seeing 


tive even glaring 


efficiency and in undue fatigue. 


3.2.1 — Glare It within 


the visual field or fields viewed by an 


anywhere 


office worker in the course of a day’s 
work, there are brightness conditions 
that - that 
visual discomfort — or that are visual- 


reduce visibility cause 


ly annoying —they are categorically 
described as glaring. For systematic 
analysis, those in the field of view that 
are directly associated with the source 
of lighting and its immediate sur- 
roundings are classified as causing di- 
rect glare. Those directly associated 
with the visual tasks and their immedi- 
considered as 


ate surroundings are 


contributing to reflected glare. 


3.2.2 — Direct Glare (a) Unshaded 


T 


windows are a frequent cause of direct 
glare. They often permit direct view 
of the sun, bright portions of the sky, 
and the brightness of adjacent build- 
ings. These often constitute large areas 
of very high brightness in the usual 
tields of view. The condition may be 
controlled by employing shade, blind, 
louver or baffle systems on windows. 
Current practices in fenestration design 
are described in Section 5.1. 

(b) Luminaires which are too bright 
for the environment in which they are 
located produce direct glare. The eyes 
are quite susceptible to glare in the 
zone from the line of sight, which sel- 
dom is higher than horizontal, to about 
45 degrees above (Fig. 2). 

(c) Progress has been made in quan- 
titatively evaluating the comfort or 
discomfort direct glare. 
Glare is reduced and seeing is im- 


aspects of 


proved by: 

(1) Decreasing the brightness of the 
light sources and lighting equipment. 
(2) Diminishing the area of potentially 
glaring high brightnesses. 

(3) Increasing the angle between the 
glare source and line of sight. 

(4) Brightening the surroundings 
against which the glare source is seen, 
but not inereasing the surround bright- 
ness excessively to a point where the sur- 
(¢.g., an 
indirect 


round becomes a glare source 
overly bright ceiling with an 
lighting installation). 

(d) Until recently, luminaire bright- 
nesses have generally been specified, 
measured, and reported as marimum 
brightnesses (the brightest square inch 
at any given angle). Investigations 
have indicated, however, that average 
brightness is a more pertinent criterion, 
and such data are now usually pro- 
vided on test reports in addition to 


| 
| 


PROJECTED 


WIDTH FOR 8, 


PROJECTED 
WIOTH FOR 8, 


PROJECTED 
WIDTH FOR @, 


le 


(a) 


limes cos 


Recommended Practice For Office Lighting 


ing mounting. Crosswise projected area is the length times 
the projected width. Endwise projected area is the width 
times the projected length or the width times the length 
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maximum brightness data. Also, aver 
age brightness data now are included 
frequently in manufacturers’ literature. 


(e) The 


luminaire at a particular angle ts de 


average brightness of a 
termined by dividing the candlepower 
at that angle by the projected area (in 
of all the lhght gener 


ating and controlling elements of the 


square inches) 


luminaire that are seen at that angle. 


All angles are measured from nadir 


Fig. 3 
illustrates how a scale drawing may be 
the 


jeeted area of a typical direct-indirect 


(vertical below luminaire). 


used to determine crosswise pro 
luminaire; lengthwise projected area 
the 
cosine 
To 
in average brightness com 
the 


length 
ot 


ensure 


would be the product of 
the the 
vertical. 


times width times 
the 


uniformity 


angle from 


putations, following should — be 


observed : 


TABLE I.—Recommended Surface Reflectances for Offices. 


REFLECTANCE 
“Center-point” Equivalent 
Surface Value and Tolerances | Range 
Ceiling Finishes* _| 80 + 15% 80 — 92% 
Walls 00 + 20% 40 — 60% 
Furniture 35 = 25%°° | 26 — 44% 
Office Machines and Equipment 35 = 25%°* 26 — 44% 
Floors | 30 + 30% | 21 — 39% 
Recommended reflectances are for finish only. Over-all average reflectance of acoustic materials 
may be somewhat lower 
**American Standard Office Reflectances X 2.1 1954, UDC 545.312:651.2 
TABLE Ul. 


Any luminaire whose average brightness at each of the angles in the table below 


does not exceed the brightnesses in any single column of the table will comply with 


the intent of the limitations deseribed in paragraph 3.2.2 (f 
Angle Average Brightness (Footlamberts) 
85° 250 240 230 220 210 200 190 180 165 
75° 250 250 250 250 250 250 250 250 250 
65° 250 265 280 295 310 325 340 355 375 
55° 250 285 | 315 350 385 415 450 480 535 
45° 250 310 365 420 480 540 600 660 750 
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(1) Air space containing no light gen- 
erating or controlling elements should 
not be included as a part of the area. 
(2) Opaque side panels of luminaires 
to be pendant mounted may be included 
as part of the projected area if at least 
15 per cent of their total output is in 
the 100 


side panel has a high reflectance. 


to 140-degree zone and if the 


(3) End panels should not be included 
as projected area since the usual con- 
tinuous row installation eliminates the 
end panel for most luminaires in- the 
field of view. 
(4) Computations of average bright- 
ness should be made at 10-degree in- 
tervals from 45 to S5 degrees. 
(5) For luminaires having a mounting 
position of six inches or less from the 
top of the luminaire to the ceiling and 
which without ceiling mounting deliver 
25 per cent or more of their light in 
the 90- to 180-degree zone, the projee- 
of luminaire 
a “Y" width should be 
the 
area provided the reflectance of the 


tion of a ceiling area 


length and of 
included in luminaire projected 
ceiling is in accordance with Table I. 


The “Y” 


width is the vertical projee- 


In caleulating projected area for luminaires 
which are surface-mounted tightly against the 
eiling so that the upward light is not visible 
on the ceiling neither opaque side panels nor 
the \ dimension on the ceiling should he 
included. For luminaires of cirenlar design the 
dimension should be considered to be 


diameters of circles 


Figure 4. (left). Direct glare limiting bright- 


| ] ness guide. Direct glare should not be a 
problem in 30- to 100-fe fluorescent instal- 
I | | lations if ceiling and wall reflectances com- 
ply with Table I and luminaires have cross- 
wise and endwise brightness distributions 
entirely below any straight line drawn 
through 250 fL at 75 degrees, lying between 
+— t the two limiting curves. Crosswise and end- 
I =_= ! wise distributions need not fall below same 
limiting guide line. Below: Sample lumi- 
} | naire average brightness plot (A), limiting 

guide line (B). 
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tion of the luminaire upon the ceiling. 
(See Fig. 3.) The average brightness 
calculations should be based upon the 
candlepower obtained from the com- 
bination of luminaire and simulated 
ceiling having an 80 + 3 per cent matte 
white reflectance (see “IES Guide for 
Fluorescent 


Photometric Testing of 


Luminaires”). 


(f) Careful study of data from re- 
searchers together with experience in 
the field suggests Fig. 4 as a means of 
limiting luminaire brightnesses, both 
crosswise and lengthwise, to comfort- 
able values when the provisions of this 
Practice with regard to illumination 
levels and brightness conditions are 
ceiling and 
Table TI. 
the 


determined by 


also followed, including 


wall reflectances 


The 


luminaire 


given in 
brightness distribution of 
should be 
plotting the average brightness at 10- 
degree angular intervals from 45 to 85 
degrees. Table II gives brightness dis- 
tributions for several typical limiting 
and may be used instead of 
Fig. 4, if preferred. The sloping line 
that high 
angles are more significant in causing 


eurves 


indicates brightnesses at 
direct glare than at low angles for a 
luminaire of non-uniform brightness. 
When designing for the higher illumi- 
nation levels appearing in Table IIT 


TABLE UI. — Recommended Illumination Levels. 


These recommended levels are 


groups of seeing tasks and the general cost of lighting. 


commensurate with the difficulty 


even greater care should be exercised 
in brightness control. 

(g) The use of average brightness 
as the primary criterion for direct 
glare is based upon the assumption 
that office personnel seldom work with 
line of sight above horizontal. If the 
eyes are directed at the luminaires 
themselves, the effect of non-uniform- 
ity in their brightness distribution is 
more evident. Furthermore, marked 
non-uniformity may prove distracting. 
To prevent this, there should be a limit 
of maximum to average brightness. The 
ratio should be checked at each angle 
where the maximum brightness occurs 
in the 45- to 60-, 60- to 75- and 75- to 
87-degree zones. Brightness at angles 
greater than 87 degrees are not in view, 
even in the largest rooms. This ratio of 
maximum to average brightness pref- 
erably should not be more than 3 to 1, 
and in no ease should it exceed 5 to 1, 
nor should the maximum brightness 
for a given angle ever be more than 
three times 
shown for that angle on the sloping 
line of Fig. 4. The maximum bright- 
ness should be the brightest square inch 


the average brightness 


(square or circular). 


(h) It is evident from 3.2.2 (e) (2) 
that luminaire brightness limitations 


of the 
Higher values than those 


various 


given are desirable and with proper lighting quality and environmental conditions 


will result 
Illumination should 
Initial values of illumination 


compensate for the depreciation expected, 


will have to 


n more efficient visual performance, 
not be permitted to fall below values specified in the table. 


be greater by a percentage sufficient to 


as outlined in Section 7.4. 


Some visual tasks are on slanting or vertical surfaces where illumination is only 


one-half to one-third of that on a horizontal plane. Compensation should be made 
for such tasks and for work locations at the sides of a room where illumination is 


usually less than in the center. 


Type of Office or Work 


Cartography, designing, detailed drafting 


Footcandles on Task* 


200 


Accounting, auditing, tabulating, bookkeeping, business machine 


operation, reading poor reproductions, rough layout drafting 


150 


Regular office work, reading good reproductions, reading or tran 


seribing handwriting in hard pencil or on poor paper. Active filing, 


index references, mail sorting, eritical visual tasks in conference rooms 


Reading or transeribing handwriting in ink or medium pencil on 


good quality paper, intermittent filing 


Reading high contrast or well-printed material, tasks and areas not 


involving critical or prolonged seeing such as conferring, interview- 


ing, inactive files and washrooms 
Corridors, elevators, escalators, stairways 


*Minimum on task at any time 
**Or not less than % 
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the level in adjacent areas. 


Recommended 


BRIGHT SOURCE 


NORMAL TO SURFACE 


Eve at PosiTiON 
TO SEE IMAGE 
(ie. @,* 


Z SHINY SURFACE 


Figure 5. Reflected glare occurs when 
shiny surfaces including detail reflect 
images of bright sources of illumina- 
tion toward the eye. 


are more stringent for large luminaires 
and large offices than for small ones. 
The limitations suggested in paragraph 
(f) are based upon large luminaires 
such as fluorescent luminaires in large 
offices. Because higher brightnesses are 
permissible for luminaires of smaller 
area, luminaires which have an area of 
approximately one square foot pro- 
jected area at zero degrees, may have 
double the brightnesses indicated in 
paragraph (f). It is recognized that 
in small offices the brightness at the 
highest angles may not be significant® 
and the brightness limitations for these 
angles could, therefore, be disregarded 


without impairing seeing comfort. 


3.2.3—Re flected Glare (a) Reflected 
glare may occur within the visual task 
itself or in the area immediately sur- 
rounding the task. It oceurs when 
shiny surfaces reflect images of bright 
sourees of illumination toward the eye 
(Fig. 5). Such reflections in the task 
itself veil the detail and reduce visi- 
bility. Source reflections in shiny sur- 
faces immediately adjacent to the task 
ean be distracting, uncomfortable, and 
ean reduce ability to see. 

(b) The main controlling 
related to reflected glare are: 
(1) Degree of specularity (shininess) of 
task and surround. 

(2) Reflectances of task and surround. 
(3) Direction of light reflected from the 
task and adjacent area. 

(4) 


factors 


Amount of illumination contributed 


*The highest significant angle may be deter- 
mined by making a cross-sectional sketch of 
the office with an occupant seated (eye level 
4 feet above floor) in the least favorable loca- 
tion (at one end of room) viewing the most 
remotely located luminaire drawn in at its 
proposed mounting height and location. 
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wrinkle-finished furniture and business 
machines disperse reflected glare to a 
large degree. Glossy printing inks and 
pencil lines, however, remain a difficult 
problem, for the reflection of bright 
areas in printed or written characters 
or areas materially reduce the visibil- 
ity of the characters by reducing their 


brightness contrast with the usual light- 


e b colored background. In faet, this veil- 


ing effect may be more serious than 


reflections from glossy papers. See 
Figs. 6 and 7. It is, therefore, recom- 
mended that low gloss inks be used and 


>portir > specified in preference to pencil work. 
Or li (2) By using materials having a high 
2p reflectance for the task and the sur- 


round, reflected glare may be made less 
noticeable, but the reflectance of the 
surround should not exceed that of the 
- d task. Light source reflections stand 


Figure 6. Change in the appearance of printed matter due to different diree- out against dark glossy finishes (Fig. 
tions of incident light. (Viewing angle, ¢, in Fig. 5, is 25 degrees.) Angle 8) but virtually disappear in high 
of incident light, ¢, in Fig. 5, is 0 degrees in (a), 25 degrees in (b), 50 degrees reflectance diffuse surfaces (Fig. 9). 

in (e) and 85 degrees in (4). (3) Loeate work surfaces with respect 
to the fenestration and electric light 
sources so that the image of the source 
is reflected away from the observer's 


by the glare source as compared with the provide the best seeing conditions at 
total illumination on the task and adja the task. To this end the following 


eyes (Fig. 10). Existing installations 


be easily and quickly checked f 
cent area. recommendations should be observed. — asily and qui kly check 1 for 

5) Brightness and size of the light (1) The task and its surround should such reflections by moving a meee 
source, about the seeing area. The absence of 


be matte (non-glossy). Matte surfaces 
(c) All of these factors should be such as good office bond paper, light- 
controlled insofar as is practicable to colored matte desk tops, satin or 


any source image will ensure the vir- 
tual elimination of reflected glare. The 
relative orientation of the task, work 


area, and luminaires or fenestration 


ean often be coordinated in the layout 
stage if it is remembered that the angle 


of reflection equals the angle of inei- 


dence. Shiny, curved surfaces may, 


however, reflect annoying highlights 


regardless of orientation; they should 
either be eliminated or reecommenda- 


tion (5) below should be followed. 


(4) Light sourees should be so located 
that the illumination on the task comes 


from several different directions. Thus, 


if some luminaires or luminous areas 


are of necessity located at positions 


where they will cause reflected glare, 


other luminaires or portions of large 


area sources at different loeations will 


provide favorable illumination that 
reduces the veiling effect produced by 
the offending light sources or luminous 


areas, 


(5) When it is not possible or prae- 
tical to observe any of the recommenda- 


Figure 7. Change in appearance of pencil writing due to different directions 
of incident light. (Viewing angle, ¢, in Fig. 5, is 25 degrees.) Angle of 
incident light, ¢, in Fig. 5, is 0 degrees in (a), 25 degrees in (b), 50 degrees precautions as 
in (c¢) and 85 degrees in (d). luminaire brightness in the reflected 


tions which are given above, special 
to fenestration and 
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Figure 8. Streaks of light are reflected images of two 
continuous rows of luminaires. Very severe glare condi- 


tion is produced by top which is both dark and polished. 


glare zone should be observed. Lumi- 
naires and fenestration having mazi- 
mum brightnesses (brightest square 
inch) in the order of 350 footlamberts 
(0.75 ¢/in*) — and less — have gener- 
ally proven to be satisfactory. 


3.2.4 — Illumination Uniformity—(a) 
Office lighting systems should be de- 
signed to provide satisfactory uniform- 
ity of illumination to permit flexible 
arrangement of office operations and 
equipment and to help assure more 
uniform brightnesses throughout the 
office area. Uniformity of illumination 
is considered satisfactory if the mini- 
mum value (often between luminaires) 
is two-thirds or more of the maximum 
value (often under the luminaires). If 
the minimum value is half or less of 
the maximum, perceptible differences 
in illumination exist. 

(b) To achieve satisfactory uniform- 
itv, it 
equipment be spaced in keeping with its 
light distribution characteristies and 
the physical characteristics of the 
Most publish 
maximum spacing to mounting (or 
ceiling) height ratios* which should 
not be exceeded for their luminaires, 
and data are also available for predict- 
the daylight distribution from 
various types of fenestration. In most 
instances, the distance between lumi- 


is essential that the lighting 


room. manufacturers 


ing 


*May be determined for direct and semi-direct 
luminaires by ‘Classification of Luminaires by 
Distribution,” Report of I.E.S. Committee on 
Illumination Performance Recommendations, 
ILLUMINATING ENGINEERING, November 1954. 
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naires and the wall should not exceed 
one half the distance between lumi- 
naires, and where desks are along the 
wall the distance between luminaires 
and walls should preferably be 2% 
feet and in no ease should exceed one- 
third the spacing between luminaires. 
The ends of continuous rows of fluo- 
rescent luminaires should preferably 
be within 6 inches to 1 foot of the wall 
and in no case more than 2 feet from 
the wall. 


3.2.5 — Shadows (a) Shadows cast 
on the visual task reduce the bright- 
ness of the task and hence impair ef- 
fective seeing. When sharply defined 
at or near task, shadows are annoying. 

(b) Shadows will be softened if the 
light comes many directions. 
High reflectance matte finishes on 
room surfaces become effective second- 
ary light sources and materially reduce 
shadows by reflecting a_ significant 
amount of diffused light into shadowed 
areas. 


from 


3.3 — Quantity of Ilumination 


(a) The lighting recommendations in 
Table III 
interpretations of presently available 
laboratory data. They are graded ac- 
cording to the difficulty of the visual 
tasks encountered in offices and draft- 


are based on conservative 


ing rooms and associated areas. These 
recommendations represent levels that 
are practical from the standpoints of 
techniques and economies. 

(b) The illumination values given in 


Figure 9. The reflected glare from luminaires disappears 
when a piece of light diffuse linoleum is placed over the 
dark, polished desk top. 


Table III are minimum values which 
should be provided on the visual task, 
regardless of its location in the room, 
or other conditions which would reduce 
level. An 
such 


the illumination allowance 


should be made for conditions 


Figure 10. A lighting unit positioned 
at “A” is an inherent source of re- 
flected glare in the desk top, whereas 
at “B” there is little likelihood of its 
causing this complaint. When the 
flexibility of layout permits, full ad- 
vantage should be taken of such op- 
portunity. In most instances, freedom 
from reflected glare must be accom- 
plished by proper finishes on desks 
and other work surfaces and by proper 
luminaire brightness. 
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Figure 11. (a) Lighting layout using equal spacing between four more four-foot units on each end, layout (b) can be 
continuous rows of luminaires. (b) Layout is changed to modified to provide 80 per cent more light near the end 
(c) By adding walls and prevent possible scallop effects. 


provide more illumination near side walls. 


when computing the average illumina- fleetances helps prevent excessive sources of large area and, if finished 
tion by the lumen method. The lighting brightness ratios and specular reflec- with the recommended reflectances, will 


system should also be designed so that _ tions. increase light utilization and reduce 
illumination will not fall below the (b) The reflectances of room sur- shadows. 
specified level at any time in service. faces, as well as room proportions, (c) Although wall reflectances 


Regular cleaning of luminaires and have a considerable effect upon the should generally fall within the range 


room surfaces, and group relamping utilization of light. Ceilings, walls, of recommended reflectances, under 


(or prompt replacement of burned-out and floors act as secondary light certain conditions higher or lower re- 


lamps) willthelp to maintain the nee 


essary level with the minimum total 


TABLE IV—Recommended Brightness Ratios. 


investment. A detailed discussion of 


lighting maintenance is presented in To achieve a comfortable brightness balance in the office, it is desirable and 


Section 74. practical to limit brightness ratios between areas of appreciable size from normal 


viewpoints as follows: 


4. Influence of Environmental 1 to 1/3 Between task and adjacent surroundings 
Factors 1 to 1/10 Between task and more remote darker surfaces 
4.1 — General 1 to 10 Between task and more remote lighter surfaces 
20 to 1 tetween luminaires (or fenestraticn) and surfaces 


The eyes function most comfortably 


adjacent to them 


and efficiently when brightness ratios 


40 to 


Anywhere within the normal field of view 


within the entire field of view are not 
excessive. A comfortable brightness These ratios are recommended as maximums; reductions are generally beneficial. 


balance in the room may be achieved 


by selecting luminaires in accordance 


with the recommendations outlined in 


Section 3.2.2 and employing matte 


finishes having the reflectances recom- CEILING ) 60-92% . 
mended in Table I and Fig. 12. By 
observing these recommendations, WALLS 


“walls 
40-60% 


brightness ratios (see Table IV) will 
generally be within the limit estab 


BLINDS 40-60% 


lished as being desirable and practical. 


4.2 — Room Finishes 


(a) The room surfaces (ceilings, ee 
walls, and floors) are important fae 26-44% 
tors in determining the brightness BUSINESS 
ratios between the lighting equipment MACHINES FLOORS 21-39% 
26-44% 
and its surroundings. The use of matte 
finishes having the recommended re- Figure 12. Reflectances recommended for room and furniture surfaces in offices. 
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flectances may be satisfactory or even 
desirable. The ceiling finish may, for 
example, be carried down the walls to 
the level of luminaires having a high 
upward component; utilization may be 
increased as much as 10 per cent by 
doing this. Conversely, a darker dado 
is sometimes employed on lower walls 
to minimize maintenance. Dados should 
have a reflectance of at least 25 per 
cent, however; darker dados are un- 
desirable from the standpoint of visual 
comfort since the lower wall occupies 
an important part of the visual field. 
Small sections of walls may have re- 
flectances higher or lower than the ex- 
tremes permitted by the range given 
in Table I. If these areas are thought 
of as accents and restricted to about 
10 per cent of the total wall area in 
the room, little harm will be done to 
the efficiency of the lighting system or 
to the significant environmental bright- 
ness ratios, while the environment ean 
be made to look considerably more 
pleasant and interesting. Entire walls 
having reflectances higher or lower 
than the extremes permitted by the 
range given in Table I should be used 
only with discretion and by an experi- 
enced designer who recognizes the 
precautions that must be taken. 

(d) When window shielding media 
act as walls they should have at least 
as high a reflectance as that recom- 
mended for the walls. 


4.3 — Office Equipment Finishes 


4.3.1 — Furniture — (a) No surface 
in the office is more important visually 
than the desk top. For a person work- 
ing at a desk, the top occupies most of 
the visual field. The task is usually of 
high reflectance, and desk tops having 
the reflectance recommended in Table 
I are necessary to prevent the bright- 
ness ratio between the task and its 
surround from exceeding one to one- 
third ratio that is considered desirable 
and practical (Figs. 13 and 14). Matte 
finishes are, of course, essential to 
minimize refleeted glare (Fig. 15). 


(b) All office furniture should have 
a light finish that harmonizes with the 
environment and promotes seeing com- 
fort by minimizing brightness ratios 
between the various surfaces within 
the visual field. It is particularly im- 
portant that the vertical surfaces of 
desks and file cabinets have finishes 
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Figure 13. Dark desk tops such as this have reflectances of only four to seven 
per cent. Resulting excessive brightness ratios between work and desk top 
(frequently greater than 1 to 1 10) create an uncomfortable seeing condition. 


Figure 14. Desk tops of recommended 35 per cent reflectance result in bright- 
ness ratiés on the order of two to one between the work and these surfaces. 
Under conditions of extreme dirt accumulation on such tops, the ratio will sel- 
dom exceed three to one. It is important that light finishes be employed on 
office business machines as shown here. 


Figure 15. Images of luminaires become pronounced on glass-topped desks. 
The brightness of these images wi!'l frequently exceed that of the work and may 
actually conceal reference material under the glass. 
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of the recommended reflectance, for 
they oceupy a significant portion of 
the visual field. Since these surfaces 
receive less illumination than adjacent 
horizontal surfaces, light finishes are 
necessary to make them even mod- 
erately bright. 


4.3.2 — Machines — Business machines 
rank with desk tops in visual impor- 
tance. In use they occupy a central 
and dominating part of the visual field 
even when operated by the touch sys- 
tem. Finishes having the recommended 
reflectances are essential for seeing 
comfort; shiny surfaces and dial covers 
should be completely eliminated, for 
even a small amount of specular trim 
ean be distracting and annoying even 
though it may not be viewed directly. 


4.4 — Color 

4.4.1 —Color and Office Surfaces 
(a) The hue or number of hues selected 
for an office area depends upon the 
size of the area, the type of work 
performed by the oceupant or occu- 
pants, the number of consecutive hours 
the occupant spends in the office, the 
orientation of the office, and the type, 
condition and amount of furniture 
needed for the operation of the office. 
Color preferences of the occupant (or 
oecupants) may be a helpful factor. 


(b) If the office is small it can be 
made to appear larger and less crowded 
if walls, woodwork, and furniture 
placed against these walls are in the 
same hue or are of the same reflectance. 
A contrasting color or a lighter or 
darker value of the same color may be 
used at some point or points in the 
room. This note may be in _ the 
draperies, the upholstery for chairs or 
sofas and any added wall decoration, 
such as pictures. Small touches of 
accent color will give vitality and dra- 


matie interest to a room. 


(c) If the office area is not well 
proportioned, it is possible through the 
intelligent use of color to make it seem 
less awkward, The use of light values 
for backgrounds makes the office ap- 
pear larger. One or two (adjacent) 
walls in a color different from that of 
the others is also helpful. The ceiling 
should be matte white. The appear- 
ance of high-ceilinged rooms is im- 
proved and the lighting efficieney is 
increased if the ceiling paint is carried 
down along the top of the walls. 


(d) Because it is human nature to 


desire at least occasional change, archi- 
tects and lighting designers will be 
wise to specify the reflectances for all 
surfaces in an interior and plan the 
lighting so the colors can be changed 
without destroying the planned effect. 
If this information is included in the 
specifications and marked on all blue- 
prints anyone can not only do the 
original color for the room but any 
replacement color plan as long as the 
lighting system is in use. The person 
planning the colors for the interior 
should have a knowledge of color har- 
monies and an understanding of the 
importance of maintaining the recom- 
mended reflectances. Then the lighting 
system, the color for the environment 
desired, and the architecture will have 
unity and flexibility. 

(e) In large offices the similarity of 
desks and equipment arranged in a 
repetitive pattern tends to give a sense 
of coldness, stiffness and monotony. 
Change of pace and points of interest 
ean be effected through the use of 
varied patterns in wall space. Grada- 
tions, variations and accents of color, 
areas of figured wall paper, items and 
objects of interest break up monoto- 
nous continuity and provide focal 
points of attractiveness. This should be 
done carefully to preserve a sense of 
harmonious unity to the whole interior. 


4.4.2 — Color and Light Sources—(a) 
Offices have been electrically lighted 
for over fifty years. At the beginning 
only ineandescent filament lamps were 
used. Today, however, the fluorescent 
lamp is the principal light source in 
office lighting. 

(b) The light from incandescent 
lamps enhances the warm colors of 
materials (the reds, oranges and 
browns), giving a generally warm at- 
mosphere. At the same time the cool 
colors (the blues and greens) are 
subdued by comparison although there 
is usually no general consciousness of 
this condition beeause of our famili- 
arity with the appearance of materials 
lighted by ineandescent lamps. 

(c) Many commonly-used fluorescent 
lamps produce cool atmospheres. Con- 
trary to experience with incandescent 
lamps, blues, greens and certain yel- 
lows are emphasized and oranges, reds, 
browns and red purples are subdued. 
Therefore, cooler effects can be ob- 
tained with the use of certain fluores- 
cent lamps, including an approxima- 


tion of average daylight. 
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(d) Since the advent of fluorescent 
lighting a number of additional lamp 
colors have been developed, ineluding 
those providing about the same warmth 
of light as that provided by incandes- 
cent lamps. Each fluorescent lamp 
color possesses certain distinguishing 
characteristics. Making the most ad- 
vantageous selection from these vari- 
ous types may be complex because of 
the decorations and activities eneoun- 
tered in various offices. 

(e) As a guide to aid in the selection 
of an appropriate fluorescent lamp 
color, the following discussion is pre 
sented. 

(f) If an over-all atmosphere of 
warmth (similar to that obtained with 
‘ineandeseent lamps) is the objective 
for an office, a warm quality white 
fluorescent lamp, which makes the 
colored objects and surfaces in a room 
appear somewhat the same as they 
would under ineandescent light, may 
be used. 

(g) If an atmosphere more nearly 
resembling average daylight (not the 
coldest blue daylight) is desired and a 
color rendition more nearly related to 
daylight is sought, a cool quality white 
fluorescent lamp is used 

(h) These two qualities of white 
light from fluorescent lamps make pos- 
sible either a general atmosphere of 
warmth, as obtained from the inean- 
deseent lamp, or complete departure 
from this warmth to a whiter over-all 
atmosphere. In the opinion of some, 
the latter creates a newer, cooler, and 
often fresher atmosphere. In over-all 
color rendition the cool quality white 
fluorescent lamp may be expected to 
be somewhat the better of the two. 

(i) Improved-color quality may be 
achieved with both warm and cool 
white fluorescent lamps which impart 
an even better appearance to colors of 
room furnishings, foods and 
plexions. These improved color-rendi- 
tion lamps bring out the fuller beauty 
of the reds, oranges, browns and 
purples as well as the yellows, blues 
and greens. 

(j) The choice of fluorescent lamp 
is simply a matter of deciding whether 
a warm or a cool atmosphere is desired 
for any room. When color rendition 
is important, the corresponding im 
proved-color-rendition warm or cool 
lamp is chosen. Otherwise, the regular 
warm or cool white lamp would be the 
choice. It should be noted, however, 
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that 
tained at some sacrifice in the efficiency 


improved-color-rendition is ob- 


of the light production. 


5. Lighting Systems for 
Office Areas 

5.1— Daylighting Systems 

5.1.1 — General — (a) Fenestration 
areas can serve at least three useful 
purposes in offices. They can provide 
for the admission, control and distribu- 
tion of daylight for seeing, provide a 
distant foeus for the eye and thus 
relax important eye muscles, and elimi- 
nate the dissatisfaction many people 
experience in completely closed-in 
structures. 


Daylight Consid- 
(a) Detailed 
daylighting principles 
will be found in the I.E.S. “Reeom- 
mended Practice of Daylighting.” The 
following are interpretations of the 


5.1.2 — Important 
erations for Office Areas 
diseussion of 


pertinent passages of this practice. 

(b) Building orientation and site 
conditions — The fenestration system 
should be developed to suit the orienta- 
tion, variations in topography, and 
landscaping related to each exterior 
wall (Fig. 16). 

(c) Brightness control devices 
adapted to the control problems en- 
countered should be provided for all 
fenestration areas (Fig. 17). 

(1) North elevations—No direct sun- 
light will strike near-vertical surfaces 
within about 20 degrees of true north 
during the usual work day. Therefore, 
the control media should be designed 
for the sky, cloud and nearby object 


CONTROL DEVICES 


LOW TRANSMITTANCE 
GLAZING 


AWNINGS LOUVERS 
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SITE FACTORS 


LOCAL OBSTRUCTIONS, 
REFLECTING SURFACES 
AND GROUND COVER. 


TERRAIN 


ORIENTATION 


Figure 16. Site factors that influence the amount of daylighting that may be 
expected in offices include local obstructions, reflecting surfaces, ground cover, 


terrain and orientation. 


brightnesses that may be experienced 
in the range of 500-5000 footlamberts. 

(2) Sunny elevations—With fenes- 
tration areas frequently receiving 9000 
or more footeandles, special attention 
must be given to glare control and 
daylight distribution on these eleva- 
tions. 


5.1.3—Effective Utilization of Day- 
light — (a) Daylight illumination dis- 
tribution is improved when light is in- 
troduced through more than one room 
surface. 

(b) Care should be taken to provide 


brightness control for the narrow con- 
tinuous windows often associated with 
fixed fenestration systems. 

(c) To provide adequate daylight- 
ing of interior corridors or other areas 
located more than three times ceiling 
height from an exterior wall, toplight- 
ing may be required (Fig. 18). 

(d) Suitable fenestration materials 
for offices include single and double- 
glazed plate and window glass, both 
clear and heat-absorbing, combinations 
of clear and obscure glass, plastics, and 
glass blocks. 


Figure 17 (left). Uncomfortable high brightnesses from 


daylighting may be prevented by any of several types of 
fenestration control devices. 


Figure 18 (below). Space factors for daylighting. 


SPACE FACTORS 
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(e) Except in the ease of glazing 
media with integral controls that con- 
trol comfortable 
limits, the fenestration plans should 
include provision for the use of sup- 
plementary roller shades, draw drapes, 


brightness within 


venetian blinds, louvers, shade screens 
(Fig. 17). 

(f) With clear glazing, the upper 
portion of the window is most effee- 


or awnings 


tive in lighting the deepest portions of 
Thus the treatment of the 
nearest the ceiling is of 


a room. 
window ares 
great importance in producing useful 
levels in the rear of a room. 

(g) When light-directing glass or 
glass block panels are used, they should 
begin approximately six feet above 
floor level. They are particularly ef- 
fective in lower-ceilinged rooms, since 
the lower band of blocks near the six- 
foot sill delivers most of the light to 
the deeper portions of the room. 


5.2 — Electric Lighting Systems 


5.2.1 — Types of Electric Lighting 
Systems 


5.2.1.1 — General — All interior light- 
ing systems are included in one of the 
five These 
comments refer specifically to applica- 


following classifications. 


tions in office areas. 


5.2.1.2 — Indirect (a) With this 
system, 90 to 100 per cent of the light 
from the luminaires is first directed to 
the ceiling and upper sidewalls from 
which it is reflected to all parts of the 
room (Fig. 19). The recommended high 
reflectance, matte room surface finishes 
are obviously essential to obtain rea- 
of the light, 
these surfaces should be kept in good 


sonable utilization and 
condition to maintain their high re- 
flectances. Frequent cleaning of lumi- 
naires is important. 

(b) The highly diffuse character of 
the light from indirect systems results 
Both direet and 
reflected glare are also minimized if 


in minimum shadows. 


the installations are well-planned. To 
this end it is desirable that the lumi- 
naire brightness approximate that of 
and the should 
be suspended a sufficient distance be- 


the ceiling, luminaire 
low the ceiling to prevent excessive 
ceiling brightness above the luminaires 
and to obtain as nearly as possible a 
uniform brightness distribution over 
the entire ceiling. 


(c) Although indirect lighting sys- 
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illumination _ levels 
recommended in 


tems providing 
within the ranges 
Table III are usually comfortable, in- 
direct lighting may be unsatisfactory 
at higher levels unless the installation 
is so designed that the ceiling bright- 
ness conforms with the limitations sug- 
gested in paragraph 3.2.2 (f). 


Figure 19. Indirect lighting; 90-100 
per cent of the luminaire output is 
directed upward and 10-0 per cent is 
directed downward. 


5.2.1.3 — Semi-Indirect — (a) These 
systems emit 60 to 90 per cent of the 
luminaire output upward toward the 
ceiling and upper sidewalls while the 
rest is directed downward (Fig. 20). 
Since this type of lighting also utilizes 
the ceiling as the main source of light, 
the same considerations as for indirect 


Figure 20. Semi-indirect lighting; 60- 
90 per cent of luminaire output is di- 
rected upward, and 40-10 per cent is 
directed downward. 


Figure 21. General diffuse lighting; 40-60 per cent of luminaire output directed 
upward or downward; (left) diffusing enclosure, (right) direct-indirect lighting. 


Figure 22. Semi-direct lighting; 60-90 
per cent of luminaire output directed 
downward, 40-10 per cent upward. 


For Office Lighting 


Figure 23. Direct lighting; 90-100 per 
cent of luminaire output is directed 
downward, 10-0 per cent upward. 


ILLUMINATING ENGINEERING 


3 
4 
& 
‘ 
= 
= 
2 
q 


lighting should be observed with re- 
gard to room finishes and good main- 
tenance. 

(b) In general, semi-indirect units 
are characterized by luminous surfaces 
which help achieve low brightness ra- 
tios between the ceiling and the lumi- 
naire, but as the downward component 
increases, the factors of direct and re- 
flected glare may require attention. 

(c) Because of the downward com- 
ponent, utilization with semi-indirect 
lighting is slightly higher than with 
indirect lighting. It is, therefore, pos- 
sible to obtain somewhat higher illu- 
mination levels with fewer units and 
without excessive ceiling brightness. 


5.2.1.4 —General-Diffuse or Direct- 
Indirect (a) This classification refers 
to systems where the downward and 
upward components are about equal 
(each 40-60 per cent of total luminaire 
output) and the resulting illumination 
is predominantly from the downward 
component (Fig. 21). General diffuse 
luminaires distribute light about equal- 
ly in all directions; direct-indirect 
luminaires emit very little light at 
angles near the horizontal. The latter 
are, therefore, generally more suitable 
since they are lower in brightness in 
the direct glare zone. 


(b) With these systems, utilization 
is very good, but shadows may be more 
noticeable than with indirect and semi- 
indirect systems, and some discomfort 
may be experienced with direct glare 
from the general-diffuse types or some 
of the inadequately shielded direct-in- 
direct luminaires. Since maximum 
brightnesses in the reflected glare zone 
will generally be lamp brightness or 
greater, care must be taken to employ 
high reflectance, matte finishes on all 
furniture and machine surfaces. Design 
for proper orientation as outlined in 
Section 3.2.3 (c) (3) should also be 
observed. 


5.2.1.5 — Semi-Direct — (a) In this 
classification 60 to 90 per cent of the 
luminaire output is directed downward 
toward the work surface (Fig. 22). The 
smaller upward component illuminates 
the ceiling thereby increasing diffusion 
and reducing the brightness ratio be- 
tween the luminaire and ceiling. 


(b) As the downward component 
increases, more attention must be di- 
rected to minimizing shadows by de- 
signing the installations so that the 
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light at any work point comes from 
many directions. The use of large area 
sources also helps to soften shadows. 
High reflectance, matte finishes on fur- 
niture and business machine surfaces 
are essential to reflected 
glare. Careful orientation as outlined 
in Section 3.2.3 (¢) (3) should also be 


minimize 


observed insofar as possible. 


(c) When general-diffuse or direct- 
indirect luminaires are mounted close 
to the ceiling, the distribution charac- 
teristics of the luminaires change to 
semi-direct. It should be recognized 
that the luminaire brightness will be 
inereased when it is mounted close to 
the ceiling, and the brightness of the 
ceiling above the luminaires will often 
materially exceed the brightness of the 
luminaire. This is recognized in para- 


graph 3.2.2 (d) (5). 


5.2.1.6 — Direct — (a) Units in this 
classification are defined as those which 
direct practically all (90 to 100 per 
cent) of the light downward (Fig. 23). 
The directional characteristics of this 
type of lighting may produce disturb- 
ing shadows unless the units are of 
large area or are closely spaced. Di- 
rect glare and excessive brightness ra- 
tios may be prevented by reducing the 
brightness exposed to normal view 
(Section 3.2.2) and by illuminating the 
ceiling through the use of high reflect- 
ance room and furniture surfaces 
(especially the floor and the desk tops) 
which will redirect a significant amount 
of light to the ceiling. The precautions 
outlined above for the prevention of 
reflected glare from semi-direct lumi- 
naires should be followed to an even 
greater degree with direct luminaires. 


(b) Area Lighting extending essen- 
tially from wall to wall is 
form of direct lighting where light 
from sources in a large cavity of 
high reflectance is directed downward 
through cellular louvers or translucent 
or refracting glass or plastic. When 


also a 


these materials are used to completely 
conceal the lamps, the illumination 
characteristies of this form of lighting 
are similar to those obtained with in- 
direct lighting systems. Baffles offer a 
means of improving comfort in large 
offices, and they may be of acoustic 
material. Reflected glare may also be a 
problem with area lighting systems em- 
ploying cellular louvers as the shielding 
medium sinee specular surfaces at the 


working plane will pick up reflections 
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of light sources that are visible when 
looking up into the cells. 


(c) With 


ceiling systems, more light should be 


luminous and louverall 
provided around the perimeter of the 
room in order to obtain uniform illu- 
mination over the entire working area 
of the office. In practical applications 
this may be accomplished by: 

(1) Adding another row of lamps 
(where rows are parallel with walls) 
and adjusting the spacing of the two 
or three adjacent rows slightly so as 
to gradually increase the lumen load- 
ing near the wall. 

(2) Adding individual lamps between 
the ends of rows where the rows are 
installed perpendicular to a wall. 

(3) Using lamps of higher lumen out- 
put at the sides and ends of rooms. 


5.2.1.7 — Summary — (a) No one 
system can be recommended to the ex- 
clusion of all others, for each has 
characteristics that may or may not 
match the requirements of a given 
application. The performance of each 
should be evaluated first as to whether 
it will provide lighting for efficient, 
accurate seeing and a comfortable en- 
vironment; secondly, the appearance of 
the equipment in the completed instal- 
lation should be in keeping with the 
architectural and decorative design of 
the office. 


(b) Indirect lighting 
characterized by relatively low source 
brightnesses throughout both the direct 
and reflected glare zones, good diffu- 
sion and freedom from shadows, and 
low to moderate utilization. On the 
other hand, utilization is generally good 
with direct lighting, but the quality of 
lighting required for office tasks may 
be obtained only if precautions are 
taken to space the luminaires closely or 


systems are 


use large area low brightness equip- 


ment. Intermediate combine 


the characteristies of indirect and direct 


systems 


lighting in varying degrees depending 
upon the predominant component. 


6. Lighting and Seeing in 
Specific Areas 


6.1 — Private Offices 


(a) Private offices are usually of 


moderate or small size. Either direct 
or indirect lighting can be applied sat- 
isfactorily since much of the lighting 
equipment on the ceiling itself is gen- 
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Figure 24. This semi-indirect, large-size luminaire uses 
extra-high-output lamps to provide a maximum amount 
of illumination in the working area. The cornice lighting 
at the right was added to illuminate the walls for com- 
fortable brightness ratios within the room, 


Figure 26. Plastic louverall “floating panel” ceiling pro- 
vides the general room illumination in this private office. 
Valance lighting and portable table lamp have been added 
to give a residential atmosphere. 
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Figure 25. Rectangular arrangement of troffers in this 
executive office is wired so that each side of rectangle can 
be switched separately to obtain any functional lighting 
pattern desired. Diffusing plastic ceiling enclosed by ree- 
tangle is transilluminated to a low brightness (about one- 
fifth that of troffer diffusing glass) to improve seeing 
comfort by eliminating large expanse of dark ceiling 
which would otherwise be present. 


Figure 27. This installation of large area (four feet 
square) recessed luminaires with diffusing plastic shield- 
ing exemplifies the coordination of lighting and architec- 
ture in a group of modern executive offices. 
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erally not within the visual field. 
Smaller rooms accentuate the inefficient 
utilization of The 


arrangement and orientation of furni- 


indirect lighting. 
ture in the private office is fixed and 
permits the placement of direct light- 
ing equipment to minimize both direct 
and reflected glare. A lighting system 
may literally be designed for and 
around the office desk and furniture as 
illustrated in Figs. 24 through 30. 
(b) Other factors of comfortable 
lighting must not be violated. Not 


only is it necessary to provide satisfac- 


Figure 29. The lighting system installed in this private 
office consists of two-lamp suspended luminaires with 45- 


by 45-degree shielding. 
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tory illumination for the occupant at 
the point of work, but sufficient bright- 
ness on walls, floors and other areas 
is necessary to avoid high brightness 
ratios with the work. Some considera- 
tion should be given to others occa- 
sionally entering the office. The use 
of dark paneled walls, desks and floor 
coverings is not conducive to comfort- 
able seeing and higher reflectance ma- 
terials with equal decorative character 
are now available. 

(c) The illumination required in 
private offices varies from that neces- 


Figure 28. In this installation, surface- 
mounted luminaires are arranged in a 
pattern over and around the work area 
to obtain maximum illumination on 
the task with minimum direct and 
reflected glare. 


sary for casual seeing during inter- 


views to high values for prolonged 
study of reports, financial statements, 
plans and specifications. Where pos- 
sible, the lighting system should be 
flexible to provide the order of illumi- 
nation the varying tasks indicate. The 
higher values should be employed only 
when adequate provision is made for 
reduced brightness ratios between the 
lighting system and the environment, 
between the work and the environment, 
and the environmental areas 
themselves. 


among 


Figure 30. Light-colored room surfaces and a low-bright- 
ness, prismatic, plastic lens lighting system provide a 


comfortabie environment for a private office. 
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6.2 — General Offices 
(a) Most 


large sized 


general offices are mod- 


erate to areas in which 
there may be many luminaires located 
in the field of 


areas, it is particularly important that 


directly view. In these 


the luminaire brightness limitations 


outlined in Section 3.2.2 be observed. 
At the same time, it 
office that 
difficult 


and, for this reason, quality and seeing 


is in the general 


seeing is most frequently 


and most nearly continuous 
comfort should never be compromised. 
The minimum quantity of light in use 
should be in keeping with recommenda- 
Table IIIT. Details of 
tasks should be of reasonable size and 
Finishes, 


and other environmental faetors should 


tions in visual 


have good contrast color 


he selected to assure full benefit from 


the lighting and to supplement all the 
advantages that can be realized in the 
tasks themselves, 

(b) Since many office operations re- 
quire more than one orientation of 
personnel, lighting and seeing should 
be comfortable for all directions of 
view. Changes in routine or personnel 
frequently require rearrangement of 
desk locations and partitions. General 
lighting installations originally de- 
signed to be comfortable from all di- 
rections modified with 
changes in office procedure or organi- 
zation. Where the existing system has 
direct view 


need not be 


a marked advantage of 


comfort for one orientation of view, 


personnel should be oriented to take 


advantage of this situation. 
(c) Sinee it is always possible that 


Figure 31. In this semi-private office, 
parabolic aluminum troffers are com- 
bined with luminous panels. Almost 
90 per cent of the room illumination 
is provided by the troffers. 


large offices may be subdivided in the 
future, every attempt should be made 
to arrange the pattern of light spacing 
facilitate sub- 
This 


requires close cooperation between the 


in such a 
division rather than impede it. 


way as to 


architect and the engineer responsible 
for the lighting layout to ensure that 
ceiling and lighting modules are com- 
patible and suitable for possible sub- 
division. 

(d) Care should be taken to provide 
the recommended quantity of illumi- 
nation on the work surfaces. 
Most are horizontal, but some are ver- 
tical or sloping. Extra precautions 
should also be taken to insure proper 
distribution of light along the sides 
and ends of offices. Desks are fre- 
quently placed along walls where the 


actual 


Figure 32. A high degree of diffusion 
with minimum and reflected 
glare is obtained with this semi-indirect 
lighting installation. 


direct 
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Figure 33. This banking office is char- 
acterized by an unusual and functional 
design of both the daylighting and § 
electric lighting systems. A wall of 
light-directing glass block provides [J 
good general lighting, and recessed 
incandescent units and fluorescent 
troffers provide additional illumina- 
tion on the work areas, 


Figure 34. Two- by four-foot, three- 
lamp fluorescent troffers in this in- 
stallation provide a maintained level 
of over 150 footeandles for regular 
office work which includes occasional 
blueprint work. 


Figure 35. Adequate illumination and 
comfortable brightness relationships 
are maintained in this office by day- 
lighting and electric lighting systems 
that use prismatic glass to control the 
light distribution. 
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Figure 36. High reflectance finishes 
tLe throughout this large general office 
ES re and a high level of general illumina- 
“a = tion from the luminous ceiling system 
provide a pleasant, comfortable en- 

vironment with good seeing conditions. 

When viewed crosswise, acoustical 

baffles reduce ceiling brightness to an 


even lower value. 


Figure 37. Troffers usually should be 
oriented for crosswise viewing as 
shown here. In this office, the light- 
colored, high reflectance floor redirects 
light back to the ceiling to minimize 
brightness difference between troffers 
and ceiling. 


Figure 38. General lighting in this office area is from Figure 39. Surface-mounted units are frequently used 
large area (4- by 4-foot) recessed fluorescent units. where ceiling heights are low and recessing undesirable. 
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Figure 40. The luminous ceiling in this general office Figure 41. Baffles are frequently combined with luminous 
uses decorative, formed, plastic panels as the diffusing ceilings to provide sound conditioning, break the monot- 
medium. The lighted mural at right adds a decorative ony of the over-all area lighting and reduce the total 
touch to the pleasant environment. amount of luminous area in direct view. 


Figure 42. Direct-indirect lighting 
from suspended fluorescent luminaires 
with louver bottoms and luminous 
sides is a popular method of lighting 
because it combines good diffusion and 
adequate shielding from direct glare 
with high utilization and reduced 
maintenance. 


Figure 43. Continuous rows of two- 
lamp louvered, semi-direct luminaires, 
suspended eight inches from the ceil- 
ing, provide a maintained illumina- 
tion level of 92 footeandles in this 
office. Additional illumination is pro- 
vided by clear glass fenestration with 
venetian blind shielding. 
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Figure 44. “Floating panels’ 


of plastic louver-diffuser material mounted be- 


low bare fluorescent lamps in drafting room. Boards are tilted nearly vertical 
to prevent reflected glare from bare lamps from being seen through louvers. 


amount of light is inherently less if 
provisions have not been made to off- 
This is generally 


set this reduction. 


accomplished by spacing luminaires 
more closely along the walls of an 
office area as recommended in Section 
3.2.4. For desks in such positions, use 
wall reflectances in the upper part of 


the range in Table I. 
6.3 — Drafting Rooms 


6.3.1 — General 
very serious demands upon the eyes 


Drafting makes 


ACTUAL REFLETED GLARE ZONE 
(WITH DRAFTSMAN) 


and requires a high level of high qual- 
ity illumination. Drafting involves ac- 
eurate discrimination of fine details, 
frequently over long periods of time. 
The contrast between the work detail 
and its background may be very poor, 
as, for example, when tracing a faint 
blueprint or worn pencil drawing. 
Specular drawing surfaces, polished T- 
squares, plastic triangles, and scales 
are potential sources of reflected glare. 
Shadows along the drawing edge of the 


T-square or a triangle may materially 


THEORETICAL REFLECTED GLARE ZONE (NO DRAFTSMAN AT TABLE) 


ZONE SHIELDED BY ORAF TSMAN 


60°-90° ZONE \ 
(APPROX ) 
DIRECT GLARE 
SHIELOING 
BY BOARO 


Figure 45. With drafting boards tilted in a nearly vertical position, as shown 
in drawing above, the specular reflections are reflected down toward the floor. 
The drafting boards may be high enough to shield the draftsmen’s eyes from 
the luminaire brightness which, otherwise, would be in the field of view. 
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reduce visibility; or strong, multiple 
shadows from the drawing instruments 
or the draftsman’s hands may prove 
annoying. 


6.3.2 — Reflections - 
zontal boards, any ceiling or luminaire 
brightness may be reflected by the 
work to the eyes of the draftsman. 
Such reflections sometimes be 
eliminated by proper positioning of 
the source or control of the direction 
of light flux with respect to the specu- 
lar surfaces so that reflections will be 
directed away from the eye. It is usu- 
ally more practical to minimize the 
effect of these reflections by controlling 
the brightness of the luminous area 
that is reflected to a low and fairly 
uniform value. This 
plished by employing lighting systems 
in which the lamps are completely con- 
With the board 
in a nearly vertical position, specular 
reflections cause little it trouble 
since they will be reflected toward the 
See Fig. 45. Furthermore, the 


board 


-On nearly hori- 


may 


may be accom- 


cealed from the work. 
any 


floor. 


nearly vertical may be high 
enough to shield the eyes of the drafts- 
man from luminaire brightness other- 


wise in the field of view. 


6.3.3 — Shadows — Where boards are 
near horizontal, edges of T-squares or 
triangles parallel to line sources having 
strong direct components may cast 
sharp line shadows (Fig. 46). Use of 


TO SOURCE 8 


TO SOURCE A 


TO SOURCE A 


DENSE SHADOW 
DENSE SHADOW SOFTER SHADOW 
(a) (bd) 
Figure 46. Shadow effects produced 
along edge of a triangle by one (a) 
and two (b) concentrated light sources. 
Shadow effect is reduced as number of 
source directions is increased. 
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Figure 47. Semi-indirect fluorescent 
lighting system in drafting room mini- 
mizes direct and reflected glare, T- 
square and triangle shadows. There is 
no limitation on placement of tables 
because of direction of light. This type 
of luminaire louvers the ceiling 
brightness when viewed from a cross- 
wise direction. 


| 


Figure 49. Transilluminated drafting table (left) pro- 
vides high order of visibility for tracing drawings. Bright- 
ness of panel may be adjusted with dimming control 
located under lower edge of board, Transillumination 
(right) is by six 40-watt rapid-start lamps on dimmer con- 
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Figure 48. The type of lighting in 
this drafting room is very similar to 
that shown in Fig. 47 above; however, 
lengthwise viewing direction is more 
comfortable with this type of lumi- 
naire, since there are no opaque side 
panels, 


trol installed on six-inch centers in white cavity four-and- 
a-half inches deep. A piece of tempered glass is fitted to 
top of panel. A sheet of diffusing plastic covers entire 
panel, providing uniform brightness and a surface which 
will accept a compass point. 
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Figure 50. 


of the room. 


uniform brightness conditions shown 


indirect, semi-indirect, or other forms 


of over-all ceiling lighting will mini- 
mize such shadows. Where this type of 
lighting is not applicable or feasible, 
the frequency of oceurrence of such 
shadows may be minimized by orienting 
the drafting 
15 to 20 


either the luminaires or 
tables to create an angle of 
degrees between the long axes of the 
the 


straight-edge positions (Fig. 50). Use 


luminaires and any of major 
of vertieal drafting boards also virtu- 
ally eliminates shadows on the task 


(Fig. 44). 


6.3.4. — Transillumination (a) A 
drafting table with a diffusing surface 
panel lighted from behind provides an 
efficient means of the visi- 
bility of 


lighting should be 


improving 
tasks. 


used while tracing 


tracing General room 


drawings sinee it also contributes to 
visibility and helps visual comfort by 
the 


reducing brightness ratios in the field 


raising surround brightness and 
of view 

(>) For tracing original drawings 
which have a relatively high transmit- 
tance (40 to 50 per cent) a luminous 
surface having a brightness of about 
200 footlamberts provides excellent vis 
ibility. For tracing reproductions which 
are usually on heavier paper of lower 


transmittance (such as blueprints) 300 
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In this engineering-drafting office, where all 
draftsmen face the same direction, two-lamp channels 
without shielding were installed in front of steel shielding 
baffles to obtain comfortable illumination. 
diagonal rows on five-foot centers, meeting at the center 
They have a white enamel finish on the 
lamp side, a buff finish on the viewing side to obtain the 
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Baffles form 
edges. 
tion of view. 


(ceiling, 70 fL; 


To 


draftsman 


is desirable. 
the 
should use opaque paper to cover the 


to 400 footlamberts 


avoid direct glare, 
portion of the glass which is not con- 
cealed by the drawing. 

(c) The varying requirements for 
brightness suggest that the lamps be 
dimmer-controlled to permit seleetion 
of the optimum value for a specific 
task. In 
keep the temperature of the tracing 
table Therefore, 
fluorescent lamps having a high lumi- 
Simple 


addition, it is desirable to 


as low as possible. 


nous efficacy should be used. 
ballasts and variable autotransformers 
are available for dimming 40-watt (48 
30-watt (36 
fluorescent 


inches long) and inches 
lamps. 
(24 


inches long) ean also be dimmed when 


long) rapid-start 


Twenty-watt fluoreseent lamps 
operated on trigger-start ballasts with 
a variable autotransformer in the pri- 
the ballast. (The 


range and lamp life of these lamps 


mary of dimming 
may not be as good as with the rapid- 


start lamps). 


6.4 — Files 


(a) Files present the 
problem of work surfaces that are ver- 
tical, inclined and horizontal and fre- 
quently stacked one against the other. 
In order to provide the recommended 


particular 
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baffles, 190 fL; side walls, 180 fL; front wall, 280 fL). 
Baffles are run at an angle of 17 degrees from a per- 
pendicular line to the side walls to obtain best shielding 
and to prevent possible line shadows of sources running 
parallel to the working edges of triangles and straight 
Photo at right shows the installation when it is 
viewed from the direction opposite to the normal direc- 


values of illumination on work sur- 
faces other than horizontal, it is gen- 
erally true that considerably higher 
values will need to be developed on 
horizontal positions. In active filing 
areas, the work is likely to be of pro- 
tracted nature and the visual task is of 
more than average severity. Where 
the room is primarily devoted to files, 
consideration should be given to lumi- 
naires designed and loeated to provide 
the recommended illumination level on 
vertical surfaces. 

(b) Filing may involve correspond- 
ence which is frequently a carbon copy 
on low grade paper or may be cards 
and data sheets of various kinds with 
closely spaced figures and rules. While 
the majority of material in files is 
white, colored stock is often used for 


correspondence and certain card files. 
The type of stock being used should 
be investigated to make sure that no 
more than the necessary identifying 
tint is employed and that deep, satu- 
avoided. There are 
certain modern filing systems which 


rated colors are 
have “visible” indexes. These are fre- 
quently covered by transparent ma- 
terial which is shiny and picks up 
bright reflections. If the use of these 
materials is to be continued, the light- 
ing units should be so installed that 
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reflected glare will be directed away 
from the worker’s eyes. Where condi- 
tions do not permit these improve- 
ments, the use of large area low 
brightness lighting units such as shown 
in Fig. 53 is essential. 

(c) Cabinet finishes of recommended 
reflectance will provide comfortable 
brightness ratios within the environ- 
mental areas of file rooms and will 
improve the seeing conditions at the 
point of work. Lighter finishes will 
reflect more light down between filed 
items which frequently are read with- 
out removal from the files. 


6.5 — Mail Rooms and Stock 


Rooms 


Rapid sorting and routing of incom- 
ing mail involves rather difficult seeing 
requiring the illumination level recom- 
mended in Table IIT. Pleasant, com- 
fortable conditions should be provided 
through proper selection of lighting 
and control of environmental color and 
finishes. 


6.6—Conference and Board 
Rooms 


Effective coordination of good see- 
ing conditions with the architectural 
and decorative designs of these rooms 
will result in comfortable and attrac- 
tive areas. As in private offices, the 
use of these rooms varies considerably, 
but critical and prolonged seeing is 


Figure 52. Two-lamp fluorescent units with louver 
shielding give excellent vertical illumination on 
filed material in these high open-shelf files. 
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Figure 51. Troffer units provide a high level of illumination in this large 
centralized filing area. High reflectance floor helps to increase the vertical 


illumination on the lower filing rows. 


encountered at times in most of them 
and the lighting level should be ade- 
quate for the most difficult, commonly 
occurring task. The illumination should 
be designed to minimize shadows on 
the faces of persons seated around the 
table. Undesirable reflections should be 
avoided. Moderately high reflectance 
matte finishes are recommended. Spe- 
cial attention to lighting of vertical 
surfaces is important if charts, displays 
or illustrations are frequently studied. 
Supplementary lighting is reeommend- 
ed for this purpose. Flexibility in 


Figure 53. A large area, low brightness modular unit installed 
over these files minimizes the reflected glare which could occur 
in the plastic-covered file tabs. 


providing light suited to varying use 
can be provided through suitable 
switching or dimming. 


6.7 — Reception Rooms 


(a) Lighting for casual seeing ful- 
fills the requirements of the usual re- 
ception room. Glare should be avoided 
to make the room pleasant in general 
appearance and to provide comfort- 
able seeing for those visitors who 
choose to read while waiting. The 
choice of higher reflectance values for 
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Figure 55. Stock room is illuminated by direct-indirect 


Figure 54. Luminous ceiling in mail room provides com- 
louvered units installed between open stock shelving. 


fortable seeing conditions and a pleasant environment. 


Figure 56. Standard fluorescent lu- 
minaires are arranged in an architec- 
turally appropriate pattern for this 
conference room, A cove-like effect is 
obtained at the perimeter by suspend- 
ing the luminaires on short stems and 


filling in the center of the rectangle 
with a false ceiling. 


Figure 57. A combination incandes- 
cent system of cove lighting, recessed 
rectangular lens units, recessed baffle 
downlights and recessed louvered units 
provides an effective means of light- 


ing this board room. 
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Figure 58. Standard lighting units 
fitted into patterns result in a distine- 
tive appearance in this reception room. 
Plastic enclosed troffers form a large 
luminous element over the desk, while 
downlights provide fill-in illumination 
in the waiting area. Wall behind the 
desk is lighted with a recessed lou- 
vered element. 


Figure 60. Luminous ceiling installa- 
tion in this telephone = switchboard 
area provides general lighting without 
washing out signal lights or produc- 
ing annoying bright specular reflec- 
tions in the signal light cap. 
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Figure 59. This reception area is 
lighted by a large “floating” luminous 
ceiling. The diffusing panels are ar- 
ranged in an alternating pattern to 
add distinction to the installation. 
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Figure 61. 


“floating panel” fluorescent 


level is sufficient for regular office work, too. 


and furnishings will 
assist in making the room comfortable 


room surfaces 


and seemingly more spacious. 


(b) 


room, this person should be provided 


If a receptionist oceupies the 


with lighting in keeping with the tasks 
Frequently, general office 
work is part of the assignment and 
the are more 
exacting than those for the casual oc- 


assigned. 


seeing requirements 
eupant. Brightness ratios in the recep- 
tionist’s visual field should be limited 
uniform 


values and either a 


light 


to low 
ided 
light 


provided at the work area, commensur 


amount otf should be 


throughout the room or more 


ate with the severity of the work as- 


signments. The latter requires particu 


Figure 63. Small elevator lobby 
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Small reception room lighted by large area 
luminaires. 


lighted by 
fluorescent units (four feet square), one at each elevator 
and incandescent downlights (in background). 
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Figure 62. 
Illumination 


lar attention as to brightness patterns 
on walls, floors and desk tops. 

(c) If a telephone switchboard with 
signal light indicators is present, 4t is 
important that the general lighting’ not 
“wash out” the signal lights (particu- 
larly if they are located on a horizon- 
tal plane). Care should also be taken 
to prevent reflections of bright light 
sources in the signal light caps. 


6.8—Stairways, Escalators, and 
Elevators 


The need for good lighting at these 
points is paramount in the interest of 
safety. Installations should be so de- 
signed that failure of one lamp will 
not leave an area inadequately lighted. 


large area 


Combination of fluorescent cove and incan- 
descent downlights used in conjunction with decorative 
chandelier for general illumination 


in reception area. 


Floor, wall and overhead finishes 
should be of high reflectance to gain 
the maximum utilization of the light 
and to reduce shadows. 


6.8.1 — Stairways (a) Stairway 
lighting equipment should be so located 
and shielded that persons neither cast 
shadows on the stairs nor encounter 
glare at eye level. A unit should be 
located at least on every landing and 
more closely if necessary. 


(b) Special treatment may be nee- 
essary to call attention to changes in 
elevation in corridors where one or two 
steps are necessary. This may be ac- 
placement of small, 

units 


complished by 


shielded recessed near 


lighting 


omy 


Figure 64. Fluorescent luminaires installed beneath wall 
railings produce maximum illumination on stairs. 
reflectance steps, landings and walls reduce shadows. 
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Figure 65. The louverall ceiling in this elevator lobby Figure 66. Elevator lobby with walls and floor lighted by 
provides uniform shadowless lighting throughout. ceiling-recessed incandescent units with black louvers. 


Figure 67. A low-ceiling elevator lobby 
is lighted by incandescent downlights. 
The close spacing of the luminaires 
provides even coverage on the floor 
and a high level of illumination. 


Figure 68. This large elevator lobby 


ia has luminous ceiling elements along 
Bi the walls for elevator threshold light- 
be ing; coffers in the center for general 
lighting. 
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Figure 70. A luminous ceiling 
installation provides even illu- 
mination in this corridor. With 
the baffles running crosswise, 
as shown, the corridor is made 
to appear wider. Also, the illu- 
minated plastic is shielded at 
the higher angles (from the 
vertical). 


Figure 69. In this wide corri- 
dor, lighting is provided by a 
combination of a fluorescent sys- 
tem (diffusing bottom troffers) 
and an_ incandescent system 


(downlights). 


Figure 71. Two-foot square 
troffer units, evenly spaced 
down the length of this narrow 
corridor, provide an_ effective 
means of lighting, especially in 
combination with the high re- 
flectance ceiling, walls and floor 
in the area. 
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the floor or by distinctive painting of 
the edges of the steps. 


6.8.2 — Elevators Good lighting of 
the threshold should be provided to eall 
attention to any difference in level be- 
tween the landing and the car. It is 
recommended that the car interior be 
of as light a finish as is consistent with 
reasonable ease of maintenance. 


6.8.3 — Escalators Good lighting 
should be provided on the tread, using 
shielded supplementary luminaires in 
the balustrade if necessary. Finishes 
should be of a light non-speeular type. 


6.9—Corridors and Hallways 


The primary considerations in light- 
ing corridors and hallways are safety, 
general appearance and_ brightness 
difference with adjacent offices. The 
spacing of lighting equipment from 
center to center should not exceed one 
and one-half times the mounting height. 
It is recommended that the amount of 
light in hallways be no less than 20 per 
cent of that in adjacent areas. Hallway 
illumination levels that are at least 
one-third of the levels in adjacent 
offices have been found to be prefer- 
able from the standpoint of relieving 
brightness differences between hallways 
and offices. The illuminatior values 
recommended for hallways should be 
provided at floor level. Reflectances for 
ceilings, walls, and floors should equal 
or exceed those recommended for the 
offices. If dark finishes must be used 
from the maintenance standpoint, they 
should be limited to the dado. 


6.10 — Personal Service 


(a) Sanitary maintenance of rest- 
rooms and washrooms is considerably 
improved by sufficient illumination 
throughout the areas. 

(b) When lounges are incorporated 
as part of washrooms, casual reading 
will require an illumination level in 
accordance with such tasks (see Table 
IIT). This may be provided by supple- 
mentary lighting if desired. Mirror 
lighting and similar residential treat- 
ments improve the appearance and 
usefulness of these rooms. 


7. Other Considerations 


7.1— General 

There are certain specific considera- 
tions of importance in addition to the 
general factors of office seeing and 
lighting. These include the use of sup- 
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Figure 72. This corridor lighting installation consists 
of a continuous row of single-lamp fluorescent luminaires 
with wrap-around louvers that provide excellent endwise 
shielding, but do not obstruct the sideward light that 
illuminates the walls so uniformly. Satisfactory results 
could also be obtained with such equipment spaced inter- 
mittently down the corridor length. 


Figure 74. Two rows of single-lamp fluorescent troffers 
illuminate the walls, the doors and the floor in this 
corridor. With the use of high reflectance surfaces as, for 
example, in this installation, light is reflected to the 
ceiling to reduce the brightness difference between the 
ceiling and the luminaires. 
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Figure 73. Intermittently spaced two-lamp louvered trof- 
fers are employed to provide the excellent corridor light- 
ing illustrated in the above photo. Special note should 
be taken of the fact that the luminaires are installed 
paraliel to the length of the corridor. This orientation is 
usually preferable for all types of fluorescent luminaires 
installed in corridors. 


Figure 75. Surface-mounted units are used to illuminate 
this corridor. Luminaires are oriented crosswise to give 
the corridor a wider appearance. With this orientation, 
care should be taken in the selection of the luminaire as 
well as in the spacing in order to minimize the scalloping 
effect along the walls. 
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Figure 76, The general lighting in this small washroom is provided by fluores- 
cent luminaires mounted along one wall at ceiling height. 


Fluorescent wall 


units, mounted vertically, at eve level, on each side of the wash basin mirrors. 
give supplementary illumination for grooming. 


plementary lighting, the seeing require- 
ments of business machine operations, 
and the need of rational maintenance 


methods and programs. 


7.2— Supplementary Lighting 
(a) In some cases local lighting is 

used to supplement general illumina- 

Additional or 


tion. supplementary 


lighting may be used advantageously 


in conjunction with general illumina- 


Figure 77. Parabolic aluminum troffers with cross louvers 
are used for general lighting in this lounge. 
a continuous 


lighting at the vanity ix from 


wall unit mounted over the mirror. 


tion to provide footeandle values which 
may be difficult to attain from general 
lighting or to compensate for losses 
due to the oblique position of the work 
(Fig. 79). 

(b) Better posture and improvement 
often result 


raised from the 


in most seeing factors 
office work is 
horizontal to some tilted or sloping 
A reduction in task bright- 


ness generally results since the illumi- 


when 


position, 


nation on horizontal planes is higher 
than that on planes more nearly verti- 
eal, but a net gain in visibility or ease 
of seeing is realized. 

(c) Care 
choose supplementary lighting units 
which will distribute the light uni- 
formly over the working surface with- 
out objectionable direct or reflected 
glare in the eyes of any worker in the 
office. 
not produce brightness ratios within 


should be exercised to 


Supplementary lighting should 


the field of vision beyond the one-to- 
one-third limit previously designated. 

(d) Detailed diseussion of 
mentary lighting principles may be 
found in the I.E.S. 
Practice for Supplementary Lighting.” 


supple- 


“Recommended 


7.3— Office Machines 
The tasks 


business machines may be divided into 


invoived in the use of 
three classifications. 

7.3.1 — Seeing the Work — Seeing the 
work consists of reading printed, typed 
or written figures and words and is 
facilitated by proper positioning of 
the work and, or use of supplementary 
lighting. 


7.3.2 — Operating the Machine — Op- 
erating the machine involves the use of 
various keys, buttons, levers and other 
controls. It does not present a difficult 
seeing problem since most motions are 


performed by the touch system. 


Figure 78. 
Additional 
fluorescent 
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Surface-mounted fluorescent 
equipped with cross louvers supply general illumination 
in this washroom. 
fluorescent wall unit. 


luminaires 


Mirror lighting is from a continuous 
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Figure 79. Supplementary lighting is 
often required for visual tasks of 
fine detail viewed 
for prolonged periods, particularly if 
they are on near vertical surfaces. 


or poor contrast, 


7.3.3— Reading the Dials and Tapes— 
(a) Bold, block numerals are recom- 
mended for machine dials. Dials should 
be kept clean to maintain maximum 
visibility and wherever possible, it is 
desirable to avoid the use of trans- 
parent Initially, 
these coverings are shiny and cause 


window coverings. 
reflected glare and, in time, become 
scratched so that the visibility of the 
dials beneath reduced. It 
would insure more rapid and accurate 
work if lighting magnification 
were incorporated in business machines 
as has been done for some industrial 


them is 


and 


equipment and commercial — seales. 
There is some advantage in viewing 


black 


backgrounds 


figures which are on white dial 


(b) Tape and other types of print- 
ing machines should be examined and 
properly maintained to get the great- 
est visibility possible. Type size should 
be large, but since it is usually fixed, 
full advantage should be taken of good 
white paper and solid, black impres- 
sions. Supplementary lighting, again, 
can often be used to advantage. 


7.4— Vaintenance 


(a) Good lighting maintenance is 


that is, good mainte- 


eood economies: 
nanee assures the user that he actually 
gets the light he 


pays for from the 


electrical energy, luminaires 


With a 


lighting system, the user also gets the 


cost of 
and lamps. well-maintained 
better seeing conditions that the sys- 
tem was designed to provide. In addi- 
tion, all areas benefit from the more 
uniform appearance and fewer work 
that 
The 


interruptions come with good 


maintenance. new recommended 
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lighting levels refer to the amount of 
light upon the task in service which 
makes it more important than ever to 
put good maintenance practices into 
effect. 

(b) The elements which affeet the 
over-all efficiency of a lighting system 
light 


room 


luminaires 
Without a 


program, the 


are the sources, the 


and the surfaces. 
planned maintenance 


illumination may be reduced to one- 
half its initial level due to decrease of 
the lumen output of the lamps, and 
dust and dirt on luminaires, lamps and 
room surfaces. 

(c) The lumen output of electric 
light sourees diminishes with use and, 
in most eases, it is economical to re- 
place lamps before they finally fail. 
The lamps in a lighting system can be 
replaced individually as they burn out, 
or the entire installation can be re- 
placed before the lamps reach their 
average life. Individual replacement is 


ealled 


mass replacement is called “group re- 


usually “spot replacement”; 


lamping.” As labor cost of spot re- 
placement increases, group relamping 
becomes a better course because labor 
costs are a larger proportion of the 
total The cost of 


lamps is the smallest part of the light- 


maintenance cost. 


ing dollar. The labor costs saved by 
group relamping usually more than 
compensate for the value of the depre- 
ciated lamps that are thrown away be- 
fore they burn out. Other advantages 
always accompany group relamping: 
more light, fewer work interruptions, 
better appearance of the lighting sys- 
tem, and less replacement of auxiliary 
equipment, 

(d) A simple and economical meth- 
od for replacing lamps is where group 
relamping is scheduled as follows: 
(1) Group relamp every two years 
where fluorescent lamps are burned 
only one shift or 8 hours per day. 

(2) Group relamp every 18 months 
where lamps are burned two shifts or 
16 hours per day. 

(3) Group relamp every year where 
lamps are burned three shifts or 24 
hours per day. 


(e) Lamps and luminaires colleet 
dust which reduces the lumen output 
from the equipment. The rate of de- 
preciation is dependent upon the 
amount of dust in the air and the type 
of luminaires employed. With regular 
cleaning schedules, an increase of at 


least 25 per cent is often realized in 


100 % 


LAMPS REPLACED WITH NEW 
LAMPS OF PROPER VOLTAGE 


LAMPS AND 
REFLECTORS CLEANED 
REPAINTING 


g 


ILLUMINATION 
AS FOUND 


USEFUL LIGHT IN PER CENT 


° 
T 


° 


Figure 80. Increased reflectances, 
improved brightness ratios and higher 
illumination levels may be obtained 
by simple maintenance procedures. 


the maintained value of illumination 
on the work plane. 

(f) Some types of luminaires, par- 
ticularly those of the indirect type, 
suffer to a greater degree from dust 
collection. In dusty locations, or where 
maintenance is difficult beeause of ceil- 
ing height, a luminaire having a con- 
struction least affected by dust should 
be used. Luminaires designed to per- 
mit air to pass over the reflecting sur- 
face should be considered for use in 
very dusty locations. 

(g) The desirable frequency for re- 
painting room surfaces is a function of 
the amount of dust 


space. The rate of depreciation is ma- 


present in the 


terially reduced in air-conditioned 
office space where some of the dust is 
filtered out. The ceiling in work areas 
should be considered as an important 
in the lighting 
should be given regular maintenance. 
The reflectance of the ceiling should 
be maintained at a high value to ob- 
tain the highest efficiency from the 
lighting equipment and to secure most 


element system and 


comfortable seeing conditions. 

(h) A regular schedule of window 
cleaning should be maintained. The 
diffusing effect of dust and dirt can 
result in very high brightness at the 
windows and ean produce serious di- 
In modern office buildings 
about 


rect glare. 
windows are cleaned once a 
month. 

(i) The cost of planned maintenance 
is more than offset by the increased 
efficiency of the lighting system and 
meeting the new recommended higher 
levels of illumination which are to be 
provided on the working surface. The 
investment in good lighting must be 
protected by proper maintenance. 
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APPENDIX A 
LIGHTING DEFINITIONS AND 
NOMENCLATURE 
A-1,. — General 
These brief descriptions and definitions 
extracted from the “Illumi 


have been 


Nomenclature and 
Many 


meaning a nd 


Engineering 


Standards.’’ 


nating 
Photometric popular 
concepts as to the signifi 
of certain illuminating engineering 


lead to 


canes 
nomenclature are erroneous and 


misinterpretation and improper applica 


tion of lighting principles. 


A-2. — Light 
For the purposes of illuminating engi 
neering light is radiant energy evaluated 
according to its 


capacity to produce 


visual sensation. 
A-3. — Lumen 
The lumen is the unit of luminous flux 
(or time rate of flow of light 


A-4. — Reflectance 
The reflectance 
of a body is the ratio of the light re 


flected by the body to the incident light. 


(or reflection faetor) 


A-5. — Transmittance 
The transmittance (or transmission 
factor) of a body is the ratio of the light 
transmitted by the body to the incident 
light. 
A-6. — Illumination 

Illumination is the density of the lumi 
nous flux on a surface; it is the quotient 
of the flux (divided) by the 


surface when the flux is uniform over the 


area of the 


area. 
A-7. — Footcandle 
The footeandle is a 


tion. It is the illumination on a surface 


unit of illumina 
one square foot in area on which there is 


a uniformly distributed flux of one In 
men, or the illumination produced at a 
surface all points of which are at a dis 
tance of one foot from a uniform point 


source of one candela. 


A-8. — Brightness 


Brightness is the luminous intensity of 


(Luminance) 


any surface in a given direction per unit 


of projected area of the surface as 


viewed from that direction. 
A-9,. — Footlambert 
The footlambert is a 


ness 


unit of bright 


luminance) equal to one lumen per 
square foot and therefore is equal to the 
uniform brightness of a perfectly diffus 
ing surface light 


at the rate 


emitting or reflecting 


of one lumen per square foot 
or to the average brightness of any sur 
face emitting or reflecting light at that 
rate 

The average brightness of any re 


flecting surface in footlamberts is, there 
fore, 


footcandles 


the product of th 
and the reflectance of the 


umination 


surface. 
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A-10, — Luminaire 
A luminaire is a complete lighting unit 
consisting of a lamp or lamps together 
with the parts designed to distribute the 
light, to position and protect the lamps, 
and te connect the lamps to the power 


supply. 


A-1L1. — Fenestration 


Fenestration refers to any opening or 
arrangement of openings (normally filled 


with media for control) for the admis 


sion of daylight. 


A-12. — Maintenance Factors 
The ratio of the illumination on a given 
area after a period of time to the initial 
area is the 


illumination on the same 


maintenanee factor. It provides a depre 


ciation allowance for design purposes 


relating the initial illumination and the 


illumination at the time at which it is 
anticipated that maintenance procedures 


will be instituted. 
A-13. — Coefficient of Utilization 


The ratio of the 
work plane to the lumens emitted by the 


lumens received on the 


amps is known as the coefficient of 


utilization. 


Appenpix B 
B-1. — Economic Factors 
B-1,.1 — Cost — The over all cost or ex 
for the 
(a) an amortization of the first cost, or 


pense lighting would include: 


Capital Expense, (b) the cost of the elee- 


trical energy consumed, or Energy Ex- 


pense, (c) the cost of the lamp replace- 
ments, or Lamp Renewal Expense, (d) an 
estimate for Cleaning Expense, and (e) 


an estimate for Repair Expense. 


B-1.1.1 — Form A 


studying the expense analysis for one or 


form helpful in 


more specific conditions can be found in 
the Third Edition, JES Lighting Hand 
book, page A-28, 

B-1.1.2 — Determination of Factors for 
Form. 

B-1.1.2.1 — Jnstallation Data — The 
installation data is taken from the plan 
which is under consideration for a given 
room or building. 


B-1.1.2.2 — Capital Expense* 
installation 


The 


complete cost of the (lumi- 


naires plus wiring) is obtained from a 
quoted price or a close estimate. The life 


of an installation is not fixed. In fact, 


beeause it may be desired to take advan- 


*An item listed as “Overhead Expense” is 
sometimes used including what is here shown 
as “Capital Expense,” plus “Cleaning and 
Repair Expense This may be found by add- 
ing to the Capital Expense, as here determined, 
complete cost at one-half of the 
probable annual rate because of the decreasing 
estimated amount of perhaps 
complete cost to cover cleaning 
This method is used for a quick 
sufficient data 


interest on the 


principal and an 
5 per cent of 
and repairs 

estimate or where there are not 


for the longer method 
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tage of future improvements in lighting 
than the installation 
might normally be discarded, it is cus- 


equipment sooner 


tomary to assume 8 to 10 years, and to 
divide the complete cost by this figure to 
determine the annual capital expense. 


B.1.1.2.3—Energy Expense—The 
of electrical energy requires a knowledge 
of the local rate and an estimate of the 


cost 


hours the lighting is to be used as well 
as the total kilowatts for the area being 
lighted. Rates will vary with the geo- 
graphical location and with the amount 
of use of energy. Multiplying the kilo 
watts by the hours by the rate will give 
the total expense for electrical energy. 


B-1.1.2.4—Lamp Re newal 


Lamp manufacturers publish the rated 
Multiplying 


Expense— 


average life of their lamps. 


the number of lamps by the average 


hours used and dividing by the rated 
life* will give the number of lamp re- 
placements for the period under consid- 
eration. This multiplied by the net cost 


per lamp plus labor cost will give ex- 


pense for lamp replacements for the 


period. 


B-1.1.2.5 — Cleaning and Repair Er 
pense The procedure for estimating 
the cleaning and repair expense, where 
these values are used separately and not 
as a part of the overhead, is indicated in 


the form. 


B-1.1.2.6 — Total Expense Adding 
these several elements will give complete 
lighting expense for period assumed. 
APPENDIX C — WIRING 
C-1, — General 

Adequate wiring is essential to good 
lighting. The wiring should have suffi- 
cient capacity to minimize voltage drop 
loss. It must also be safe. 
should be considered not 


and energy 
These 
only for immediate conditions but also 


factors 


for future demands. 


C-2. — Reference 
Suggested references on wiring are: 
C-2.1 — National Electric Code 
National Board of Fire Under- 
writers 
85 John Street, New York City 
222 West Adams Street 
Chieago, Illinois 
Merchants Exchange Bldg. 
San Francisco, California 


C-2.2— Interior Wiring Design for 
Commercial Buildings 
The American Institute of 
Electrical Engineers 
33 West 39th Street 
New York 18, New York 


*Or the useful life if a group replacement 
plan is used 
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New Levels and Scissors Curve 
Highlight Revised Office Practice 


TION of the Blackwell method of 


evaluation to office tasks has resulted in illumina- 
tion values considerably higher than recommenda- 
tions given in the previous (1956) ‘* Recommended 
Practice for Office Lighting.’” Evaluation of actual 
tasks emphasized that the contrast of many office 
details is relatively poor. 

In earlier Practices, emphasis was primarily on 
size, and considerable space was devoted to diseus- 
sion of type sizes. However, measurements with 
Dr. Blackwell’s Visual Task Evaluator 
threshold meter) indicated that for black-on-white 


(contrast 


printing, even small sizes of type (6-point) require 
very little It 
longer black, but grey or colored, such as in carbon 


illumination. is when detail is no 


copies, pencil handwriting, duplicated materials, 
bookkeeping and drafting, that much more light is 
needed. Everyone knows, from his own experience, 
that hard-pencil-writing is difficult to see and a 
fourth or fifth carbon copy is, at times, almost im- 
possible to read. Fig. 1 illustrates a range of con- 


trasts found in a typical group of office tasks. 


AvuTHOR: Technical Director, Iluminating Engineering Society, New 


York, 


By C. L. CROUCH 


The new Recommended Practice calls for the fol- 


lowing footcandle recommendations : 


Type of Office or Work Footcandles on Task* 


Cartography, designing, detailed drafting 


Accounting, auditing, tabulating, bookkeeping, 


business machine operation, reading poor re 


productions, rough layout drafting 
Regular office work, reading good reproductions, 
handwriting in hard 
Active 


reading or transcribing 


pencil or on poor paper. filing, index 
references, mail sorting and critical visual tasks 
in conference rooms 


ink 


medium pencil on good quality paper, intermit 


Reading or transcribing handwriting in or 


tent filing 


Reading high-contrast or well-printed material, 


tasks and 
longed seeing, such as conferring, interviewing, 


areas not involving critical or pro 


inactive filing and washrooms 
*Minimum on task at any time 
For visualizing these recommendations, a series 


of illustrative tasks are presented (Figs. 2 through 


6) for each of the categories. 


rerceiving iow contra: 
viewal skills. A third ba: 
form distribution of brigh' 
entiating betveen a sphere 


There are other visua) 
two areas which are separat 
ment and position in space, 
ete., which are more compl: 
on the level of illwninatic 


Typing on white, original 


fens lewd 
AM of dew bol 


Ink on white paper Soft pencil on white paper 


Perveiving iow contre 
viewal skills. A third te 
form distribution of brigh 
eutiating between « sphere 


There are other visva 
two areas which are separa 
ment and position in space 
ete., which are sore cap) 
on the level of (illuminati 


White tissue, 2nd carbon copy 


on the Tews! 


Blue tissue, 4th carbon copy 


fA... 


Carbon of pencil handwriting 23H pencil on tracing paper #5H pencil on tracing paper 


Figure 1. Typical office tasks photographed under the same conditions to show a range of contrast. 
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You can literally design your ov Perceiving contre 
tile Its three-dimensional surface vigual ekilis. end bs si 
“pattern” ceilings for use im r fora form ais 
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is umportant. Sculptured Travac 
patterns. Prism ‘above!, French are toe 
of them true acoustical products two areas wnic: re 
and light reflection qualities For meat and post: 
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Black on white printing Spirit duplicated material 
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Designing and Detailed Drafting 


Figure 2. Samples of detail drafting tasks, from left to right: original tracing, 
black and white print, blueprint, original with tracing paper overlay. 


Accounting, Auditing, Tabulating, Bookkeeping, Poor Reproductions, Rough Layout Drafting 


Ink eradicatore usually olter t 


4.5 paper and their use te reedily det 


though invisible to the human aye ! 


different inks have 


o 
ar odditians of wericus documeste 


ie used for the of sal) 
sven * 


prieous end some other places to 


« writing in ordinary le@ere, md oc 


thus intercepted. might seem 


Figure 3.° Samples of, from left to right: rough layout drafting, poor reproduction, book- 
keeping, machine tabulating carbon, (upper right), machine tabulating original (lower right). 


Good Reproductions, Handwriting in Hard Pencil or on Poor Paper, Mail Sorting 
a Ris ing the poiates in the atesing aiautes oul 


Attacned are two copies. 


sotes are rather lone anf you vill 
teen ap! put them in the same form as previ 
ave any questions or if I can be of furthe 
minutes, please let se know. 


Figure 4.° Samples of: hard-pencil handwriting (left), good reproduction (center 
above), printed address on Manila paper (center below), typed second carbon (right). 


Ink or Medium Pencil Writing on Good Quality Paper High Contrast or Well Printed Material 
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be defined in such 4 way that targets darker or brighter than the general 
held are equally detectable at equal contrast 


By 
-| | (29) 


where By target brightness, amd 
B, background! brightness 
This of contrast numerically equivalent to Equation 28 
The observers were required to prove they could detect the presence 
of the target by correctly identifying the Gime interval in a sequence 
of four during which the target appeared. Extensive data have been 
obtained with fick! brightness ranging from lew than 0.001 to 800 


your appointment to the Society's committee work, as shown below. 
This takes effect immediately and continues until the end of the 
fiscal year, on September 30, 1960 


Acceptance of the responsibility involved in this important activity 
will be assumed unless you advise me to the contrary. 


Sincerely yours, 
Figure 5.° Handwriting samples: soft pencil on light 
green paper (above), ink on light green paper, fine Figure 6. Samples of high contrast or well printed 
point (lower left), ink on yellow paper, broad point material: paragraphs from page of IES Lighting Hand- 
Clower right). book (above), printed letter (below). 


tasks were all photographed and printed under the same controlled conditions 
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Scissors Curve 

The ‘‘scissors curve’’ (Fig. 7) takes its name 
from the crossing of two limiting curves at a june- 
ture near the one end. This juncture serves as a 
fulerum point through which a number of slant 
lines can be drawn to represent the limits of bright- 


The 


location of the juncture and the possible series of 


ness distributions of particular luminaires. 


slant lines below the main slant line make it look 
like a scissors, as the upper blade moves down to- 
ward the lower one. 

It is common practice for testing laboratories to 


crosswise and lengthwise, on their test reports (see 
Fig. 8). In order to see if a particular luminaire 
meets the brightness limitations of the scissors 
curve, the values given on the test report are plot- 
ted on the scissors graph, Fig. 7. (This is shown 
here in large size so it can be used immediately 
from this publication.) To illustrate how the curve 
is used, the data from Fig. 8 have been plotted on 
the scissors graph (Fig. 7) with the results shown 
in Fig. 9. Another example of this is shown in 
Figs. 10 and 11. 

A further step is to check that maximum bright- 


ness values at any angle do not exceed the recom- 


show average brightness curves of a luminaire, bothasmpmended ratio above the average brightness curve of 
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Figure 7. Direct glare limiting brightness guide—the 
“Scissors Curve.” Direct glare should not be a problem 
in 30- to 100-footeandle fluorescent lighting installations 
if the ceiling and wall reflectances comply with those 
specified in Table I of the “Recommended Practice for 
Office Lighting.” and if the luminaires used have cross- 
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New Levels and Scissors Curve 


60 


NADIR - DEGREES 


wise and endwise brightness distributions which fall 
entirely below any straight line which is drawn through 
250 footlamberts at 75 degrees lying between the above 
two limiting curves. The crosswise and endwise bright- 
ness distributions of the luminaire need not fall below 
the same limiting guide line. 
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Figure 8 (below). Typical testing labo- 
ratory report showing average (curves) 
maximum (points) brightness 
Circles and dashed line are end- 


wise values, “X's” and solid line are 


and 
data. 


crosswise values. 
Figure 9 (right). Plot of Fig. 8 data 


on “seissors curve.” Luminaire meets 


brightness limitations of “scissors 
curve” both endwise and crosswise. 
800 = 
¥ 
a 600 > 
| 
Z 400 
ol 4A 
9 A 
5 
200}+-#— = 
85 7 6 SS 45 


ANGLE ABOVE NADIA 


BRIGHTNESS - FOOTLAMBERTS 


AVERAGE 


mop ti 
— Tt 
+ + > 
— 
: 
500 + + 
t 
400 + 
+ t ENDWISE 
+ + 
Z 
— 
+ + + 
} 
— — CROSSWISE 
a 
200 = 
>— 
5o'es 80 75 70 65 60 55 50 45 
ANGLE FROM NADIR - DEGREES 


the luminaire. Here again, by looking at Fig. 8, one 


ean see individual plotted points representing the 


maximum brightness at these angles. 


Fig. 


in 
610 


oe degrees 


of 


brightness is footlamberts. 


Figure 10 (below). 
of laboratory report showing average 
maximum (points) 
“X's” and solid line 


Another example 
(curves) and 
brightness data. 
are crosswise values; circles and dashed 
line are endwise values. 


Figure Il (right). 
plot of data in Fig. 10. 
luminaire meets brightness limitations. 


“Scissors curve” 
Here again, 
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ratio should not exceed 3 to 1, but in no case should 
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For the angle 


crossw ise 


650 


he 


it be greater than 5 to 1. In the example shown, 
the actual ratio is 2.65 to 1, satisfying the 3 to 1 


recommended 


The 


ratio. 


luminaire, 


therefore, 


passes all the provisions of the brightness limita- 


tions specified in the LES Recommended Practice 


for Office Lighting. 
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A.LA. File No. 31f 


INSTALLATION AT CARL SANDBURG JUNIOR HIGH SCHOOL, LEVITTOWN, PA. 


Lighting a Gymnasium 


LIGHTING OBJECTIVE: To provide illumination for high school basketball, for players and spectators, 


and for general exercising and recreation. 


GENERAL INFORMATION: This gvmnasium is 75 feet by 100 feet with a curved ceiling which is 
18 feet high at the walls and 27 feet high at the center. A sliding partition is used to divide this 
modern interior in half for two separate recreation areas. Colors and reflectances of the major 
room surfaces are: 

ceiling gray plaster RF 
walls, upper yellow cinder block RF 
lower tan glazed brick RF 


floor maple hardwood RF 
basketball backboard white RF 


INSTALLATION: An average level of 50 footeandles (initial) was provided by 28 Holophane Co., 
Ine., catalog No. 635-AL luminaires with prismatic glass reflectors and spun-on aluminum covers. 

Each unit has provisions for a nine per cent upward component of light and is equipped with a 
400-watt H1ILB improved-color mereury lamp. They are installed above the ceiling in Plexiglas 
domes projecting above the roof line, as shown in Fig. 2, on 12-foot by 16-foot 9-inch spacing. 
Brightnesses were : ceiling, 4.6 fL.; upper walls, 11.5 fL; lower walls, 6.2 fL; floor, 14.5 fL; 
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Lighting a Gymnasium (Continued) 


basketball backboards, 18 fL.; partition ceiling track, 4.6 fL4; and aluminum band on luminaire 
dome, 14.5 fL. 

Luminaire maintenance can be performed from the roof by turning the unit as shown in 
Fig. 2. During the day the plastic domes admit daylight to provide some general illumination. 
At night, when the gymnasium is illuminated, the lighted domes provide an interesting effect from 
the outside. 


Lighting designed by Haag and d'Entremont, Architects, Jenkintown, Pa.; John 
Knecht, Consulting Engineer, Collingswood, N. J.; Peter Lowenthal, Electrical 
Contractor, Philadelphia, Pa. 


Lighting data submitted by Carl Gershanick, District Manager, Holophane Co., Inc., 
Abington, Pa. and by George T. Anderson, Jr., Philadelphia Electric Co., 
Philadelphia, Pa., as an illustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Combined Light and Air Solution 


At Harris Trust 


| growth plans of the Harris Trust 
and Savings Bank in Chicago feature a recently 
completed addition to the bank building. This 23- 
story expansion, offering well over a quarter million 
square feet of additional floor space, adjoins the 
parent building and presents a modern, harmoniz- 
ing appearance when viewed against its predecessor. 

In planning the building, the architects selected 
a five- by five-foot module as the most workable so- 
lution for all design and installation elements. Par- 
tions capable of being located at the junction of 
each module provide a high degree of flexibility in 
office size and arrangement to suit the needs of 
both the bank and the tenants. Since there was to 
be no static office arrangement, it was necessary to 
find some means of providing both lighting and air 
conditioning which would operate satisfactorily 
without regard to partition location, and would re- 
quire a minimum of changeover to meet any revised 
demands. 

Studies indicated that the most desirable solu- 
tion was for each five-foot module to have its own 
lighting unit and the potential to supply or exhaust 
air, as required. To provide each of these services 
separately, in each five-foot module, was cumber- 
some and costly, but their combination, by means 
of a recessed troffer as both the light and low veloe- 
ity air diffuser, offered many proven advantages. 
In addition to eliminating much of the visible 
** hardware,’ the combination effectively integrated 
requirements of both electrical and mechanical de- 
vices. Inspection of installations of similar equip- 
ment after several vears of service indicated that 
ceilings remain cleaner with this system than with 
air diffusers delivering higher air velocities. Use 
of a greater number of air diffusers, each delivering 
a smaller air volume straight down like gentle rain- 
fall, made partition locations relatively unimpor- 
tunt, as no air ‘‘bounce’’ occurred to create a draft 
condition. 

The air-handling troffer selected (see cross see- 
Avutnuors; Chief Electrical Engineer, Skidmore, Owings and Merrill, 
Chicago, IIL, Director of Research and Development, and Merchan 


dising Manager, both of Thomas Industries, Inc., Benjamin Division, 
Des Plaines, Ill. 
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Combined Light and Air Solution 


By WILBUR C. JOHNSON 
BENJAMIN S. BENSON, JR. 
ROBERT S. GEOCARIS 


Lighting and air conditioning, combined in one 
unit designed for a five-foot module, permits 
flexibility in partition arrangement, operates 
efficiently and economically in new office build- 


ing of Chicago’s Harris Trust and Savings Bank. 
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Electrician attaching wiring channel to end of troffer Electricians “laying” troffer into five- by five-foot ceiling 
prior to installation in ceiling. module and connecting wiring. 


Sheet metal worker “threading™ air volume control valve 
View of one floor, typical of 21 in the building. Troffers onto five-inch diameter flexible air duct. Air deflection 
are held in proper alignment by positioning clamps vanes on both sides of valve assure uniform distribution 
attached to the ceiling. of air throughout troffer housing. 


“Threading” of five-inch duct collar to flexible air duct 
completed, snap-in flange is pushed into five-inch diam- 


Sheet metal worker placing the air valve into its proper 
eter cutout in the side of rigid air duct. 


position in the troffer housing. 
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Installation Steps 
3 — 4 
5 >," A 6 


Cross section of troffer. 


tion) provided for the operation of two 40-watt 
rapid-start fluorescent lamps over either a high 
light transmission opal or low brightness prismatic 
glass, depending upon location. A large knock-out 
in the top of the troffer permits the unit to be oper- 
ated as a non-air-handling device for those loca- 
tions where this was desired. With the unit acting 
as an air supply, this knockout was removed and 
a balancing valve inserted, with a flexible air hose 
connected to the metal supply duct. For exhaust, 
the troffer was connected in similar fashion to the 
corresponding duct. By these means, the same basic 
troffer could act in all three capacities with a 
minimum of effort required if future office revision 
called for a change in the location or number of air 
diffusers. 

The nominally 12- by 48-inch 
designed, at the architect’s request, to fill out the 


troffer was re- 


tive-foot module length and rest at each end on 
The troffer 
provides fourth-side support to the white matte 


the T-grid of the ceiling framework 


Excellent example of good architectural “module” de- 
sign. Note that shallow plenum has not been crowded 
with unnecessary duct work. 
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Reflected ceiling plan of “typical” bay. 


finished Fiberglas lay-in panels which close off the 
ceiling. Rectangular wireways, off center to avoid 


the support for the ceiling framework, provide a 
grounded wireway between adjacent units in each 


continuous run. 

While the exact illumination values in the build- 
ing vary with the reflectances and proportions of 
each area, the lighting system is designed for 65 
footeandles, maintained (70 per cent maintenance 
oftice 


Architect's recommendation for troffer cleaning is 


factor) in the open areas of the floors. 
twice yearly. 

Light and power distribution was designed with 
a 480-volt three-phase primary with 120/208-volt 
transformation on each floor for lighting. 

Drawing above shows a ‘‘typical’’ 20- by 25-foot 
bay with supply, exhaust and static troffers indi- 
cated for a particular set of air-handling require- 
ments. Adjacent bays may have completely different 
sets of arrangements if conditions warrant. 

The over-all air conditioning plan divides each 


Completed installation. After this photograph was taken 
modern furnishings with light surfaces were installed in 
the offices of the building. 
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floor into a perimeter zone of 20-foot-width adja- 
cent to the external curtain walls, and an interior 
zone comprising the remainder of each floor area. 
The perimeter zone is air conditioned by induction 
units located under each window which provide 
both heating and cooling. The air troffers servicing 
the interior zone, while capable of providing both 
heating and cooling, generally will provide air at 
56 degrees Fahrenheit (dry bulb). Both the supply 
and exhaust troffers handle air at 75 cubie feet 
per minute. 

Air conditioning equipment is housed on the 11th 
floor of the building, with supply and return duct 
High- 


pressure, high-velocity air is fed to the induction 


risers feeding up and down to all floors. 


units serving the perimeter adjacent to large glass 
areas. Medium-pressure, medium velocity air is 


sent through pressure reducing valves on each 


floor, then through ten-foot sound-reducing cham- 
bers to the air troffers. The air cooling equipment 
is rated at 1200 tons and delivers a total of 324,000 
cubie feet per minute to give approximately six air 
changes per hour. 

Air cleaning is provided by a pre-filter (consist- 
ing of an automatic roll-type filter) followed by a 
dry-type unit filter using a renewable element. 
Required filter maintenance is expected to be very 
small, due to the use of the pre-filter. 

Reports indicated that this combined lighting and 
air conditioning installation progressed smoothly, 
with no conflict among the trades involved. Cost 
savings realized should be considerable, although 
the total savings will depend upon the number of 
times partitions are changed. The installation has 
been rated quite satisfactory in meeting design 
expectations of both owner and architeet. 


Comfort Triplets of Air Conditioning . . . 
Temperature — Humidity — Air Motion 


This chart is reprinted from an article on air condi- 


tioning comfort by Glydewell Burdick, Wisconsin Power 


and Light Co. (published by EEI). It was not intended 


to relate to lighting and air conditioning, but its simple 
graphic demonstration of temperature-humidity-air mo- 
tion relationships is of interest in modern office design. 


INDOOR CLIMATE COMFORT CHART 


CONTROL OF THE 
SENSE OF WARMTH 


requires control of 
Humidity 
.. Temperature 


Ait Motion 


% RELATIVE HUMIDITY 


70° 7° 


TEMPERATURE (F.) 
Air motion continuous at five to eight air changes per hour. 
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A.L.A. File No. Sif 


INSTALLATION AT BONAWITZ’S BARBER SHOP, 908 
CUMBERLAND ST., LEBANON, PA. 


Lighting a Barber Shop 


LIGHTING OBJECTIVE: ‘To provide a comfortable high level of illumination for hair cutting and a 


lower level of general illumination for reading in the waiting area. 


GENERAL INFORMATION: ‘his barber shop, which was converted from a storeroom, is 20 feet 

by 30 feet and accomodates five barber chairs. A longitudinal ceiling beam 12 inches wide by 

18 inches deep was coordinated with the lighting design to divide the shop into two parts—the 

working area and the waiting area, as shown in Fig. 2. The ceiling height in the waiting area is 

12 feet 6 inches. In the working area the ceiling height has been lowered to 11 feet by the use of 
perforated acoustical tile and polystyrene 14-inch cube louvers. 
Reflectances and colors of the major room surfaces are: 


ceiling white 85% RF walls 

plenum white 88° RF plaster willow green 

eounters white with paneling light walnut 
metalie gold 25% RF floor light tan 


INSTALLATION: In the work area general lighting is provided by an 8-foot by 26-foot luminous area 
formed by the installation of Electro Lighting Corp. white Polycube polystyrene 14-inch cube 
louvers, with 45- by 45-degree shielding, below 26 fluorescent single-lamp channels on 12-inch 
centers. Each channel is equipped with one 96-inch T-12 deluxe cool white 800-ma rapid-start 
lamp. 

Supplementary lighting is provided over the sink counters by the installation of two-lamp 
channels in the wood canopy as shown in Fig. 3. (These channels are also equipped with deluxe 
cool white lamps. ) 
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Lighting a Barber Shop (Continued) 


Figure 2 (left). View showing the waiting area 
background) and working area (foreground) 


igure 3 (below). Section through working area 
howing wood canopy over sink counters 
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—(FOR VENTILATION) 
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POLYSTYRENE LOUVERS~ 
PERFORATED CEILING —— 


wOOD CANOPY Ge 


2-LAMP STRIP 
MIRROR 
SINK COUNTERS 


FLOOR 


There are three Silvray Lighting, Ine. ILC semi-indirect luminaires, each equipped with two 
%-ineh T-12 deluxe cool white 800-ma rapid-start lamps, installed 11 feet from the floor on six- 
foot centers in the waiting area. 

After 1600 hours of operation the illumination level was 238 footeandles at chair height in 
the working area. The average level of illumination in the waiting area was 85 footeandles, inten- 
tionally lower, to emphasize the business side. Brightness readings were : 


plastic eviling at 45 degrees 110 fL walls 
floor 21 fL plaster 24 fL 
counters 42 fL paneling ll fL 


Lighting designed by Frank E. Heins, Lighting Engineer, Metropolitan Edison Co., 
Reading, Pa. Installed by Heagy Electric Co., Lebanon, Pa. 


Lighting data submitted by Frank E. Heins, Metropolitan Edison Co., Reading, Pa., as 
an illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Efficient use of office space means planned furniture arrangement often 
using perimeter wall areas for desk locations. With conventional spacing 
between fixtures and side walls, people at perimeter desks often get 
“second class” lighting with uncomfortable shadows, fixtures in field of 
view. But integration of the furniture and illumination designs using 
higher loaded lamps or more lamps in side wall fixtures can mean. . . 


“First Class’ Perimeter Lighting 


furniture arrangement in gen- 
eral office areas should contribute, first of all, to the 
efficiency of office operation. Often, people are 
placed at desk locations which have been planned 
to a modular arrangement or positioned in groups 
determined by similarity of work duties. This policy 
arises from sound office management principles 
which require maximum use of office space, with a 
planned orientation of desks and files, to produce 
maximum personnel efficiency at the lowest pos- 
sible cost. 

Fig. 1 illustrates a furniture arrangement using 
perimeter wall areas—a modular design fitted to 
the needs of a particular management. Diversified 
office furniture modules are available in a broad 
range of sizes. Desk surfaces, work tables. credenzas 
and other equipment can be integrated into the 
module size as required, 

Specification of office furniture and file equip- 
ment for general and private offices is no longer 
stereotyped in design and size; however, desks for 
general oftices have an accepted size standard 
Light- 


colored, flat desk surfaces are available in a variety 


five feet long, two feet six inches wide. 


of pastels; work tables and two-drawer files are 
designed to fit into a modular pattern, 

Today's trend in office planning is not only to 
departmentalize but also to provide privacy through 
the use of portable five-foot six-inch high partitions. 
Planned perimeter lighting should be designed to 
use the space adjacent to wall areas for any furni- 
ture arrangement. In designing the lighting for 
any office layout or modular furniture arrangement, 
the orientation of desks should be planned so that 
office personnel face the least bright part of the 
lighting fixture. In most cases, this is the end of 
the fixture. Where it is desirable to install fixtures 
Detroit Edison Co., 


AutTHoR: Commercial Lighting Coordinator 


Detroit, Mich 
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By JAMES F. FINN 


with the side view visible to office personnel, opaque 
metal panels or low brightness glass or plastic 
panels are recommended. 

For many years, a common rule of thumb was to 
use one-half the distance between rows of lumi- 
naires for the spacing between the luminaire and 
Thus, if the 


luminaire row spacing was on ten-foot centers, five 


the side wall, as shown in Fig. 2. 


feet were specified as the spacing between the 
luminaires and the side wall. This spacing not only 
eauses shadows on desks adjacent to walls, but 
results in a sharp drop in the illumination level on 
the work task (Fig. 3). 

There are two alternatives for correcting this 


a 


= 
Ca 
MODULE WORK SURFACES 
MODULE FILES 


CREDENZA 


Figure 1. Reflected furniture plan. 
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Figure 2. Conventional side wall spacing. 


condition: (1) Move all desk equipment from the 


side walls to the center of the office which, unfor- 
crowded environment and 


tunately, creates a 


wasted space, or (2 relocate and add luminaires to 
permit maximum utilization of office space—the 
sounder and more effective solution, as shown by 


Fig. 4 


installations of recessed, surface or pendant-sus- 


This plan is particularly adaptable for 


pended luminaires. 
Spacing between luminaires and the wall should 


be two feet six inches to permit rearrangement of 


I 


=> 4 


Figure 4. Spacing of luminaires two feet six inches from 
wall permits maximum orientation of office equipment. 
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Figure 3. Luminaire distribution five feet from wall. 


desks with maximum effectiveness of the lighting 
system. When a conventional desk (five by two- 
and-a-half feet) is placed against the wall, with the 
worker facing the wall, the luminaire spaced two 
feet six inches from the wall will be centered over 
the worker’s edge of the desk. Thus, overhead lumi- 
naires will not be visible to the seated person. 
Luminaires spaced further than two feet six inches 
from the wall cause shadows on the work, since the 
light source is behind the seated worker. 

Where the end of a desk is placed against a wall, 


ABOVE WORK PLANE 


100-90 FC 


Figure 5. Luminaire distribution two feet six inches 
from wall. 
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a fixture spaced two feet six inches from the wall 
would also be centered over the desk. Endwise 


spacing of fixtures should be close to the wall to 


provide uniform lighting on desks and minimize 


shadows. This is accomplished by spacing the 


ends of fixtures very close to the wall, preferably 
six inches to a foot, but never more than two feet. 
Spacing closer than six inches may result in light 
scallops on the wall and/or prevent the removal of 
the lighting fixture end plate for servicing. The 
benefits of this spacing plan are shown in Fig. 5 
higher illumination levels on the desk surface (and 
reduction of annoying shadows). 

The efficiency of wall-to-wall and floating ceilings 
for room-wide lighting distributions is well-ae- 
cepted. There are drawbacks to these systems, how- 
ever, as well as to systems using recessed, surface 
and pendant-suspended luminaires, despite the 
recommended practice of spacing from side and 
end walls. 

Perimeter side walls may have a reflection factor 
of less than 50 per cent resulting in a lower light- 
ing level at desks adjacent to side wall, because of 
the absorption of light by these walls. A proposed 
solution to this inadequacy at perimeter locations 
is to increase the /oading of lamps or increase the 
number of lamps in conventional luminaires or the 
modules in wall-to-wall or floating ceilings which 
parallel perimeter side walls (see Figs. 6 and 7 

Since workers at perimeter desks need the same 
illumination levels as those in the center of the office 
area, it becomes the responsibility of the manufae- 
turer to design perimeter luminaires (recessed, 
surface and pendant-suspended) to accomodate 
more lamps per luminaire or higher loaded lamps 

such as the 800- or 1500-ma), vet maintain the 
same size and appearance as the general luminaire. 
In wall-to-wall or floating ceilings, the addition of 
lamps in perimeter panels should be specified by 
the designer and engineer. 

New designs in many forms and sizes of office 
equipment are planned in modular arrangements 
along perimeter walls, as well as in the center of 
offices. A lighting system designed to produce the 
proper quantity and quality of illumination for 
office tasks, coordinated with the environmental 
effect produced by new designs in furniture and 
modules, should be the responsibility of the light- 
ing engineer. 

Private office lighting is planned not only to 
give sufficient light for prolonged seeing tasks but 
also for environmental effeet. Lighting for private 
offices permits a pleasing integration of fluorescent 
and ineandescent sources, the effect desired de- 
pendent upon the decor. Incandescent downlights 
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Figure 6. Wall perimeters of floating ceilings require 
additional lamps. 


can be used to create atmospheric effects for acees- 
sories and casual seating areas. Draped windows 
should be lighted. Portable lamps provide another 
means of giving individuality to a lighting design. 

Planned orientation or any rearrangement of 
oftice furniture must be integrated with the lighting 
layout. Maximum lighting efficiency for perimeter 
wall areas, in any suitable furniture arrangement, 
can be assured by the use of higher-loaded lamps or 
more lamps in perimeter fixtures. 


Figure 7. Perimeters of wall-to-wall ceilings require 


additional lamps. 
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\ ITH AN office building designed for 


eurrent recommended lighting levels (from 30 to 
200 fe, depending on the task), harnessing the heat 
of the lighting system becomes a very interesting 
possibility. The new Georgia Power Company 
Building in Atlanta has been (a) designed for eur- 
rent lighting levels and (b) planned for the light- 
ing system to be the building’s heat source, with a 
design temperature of 10 degrees above 0 Fahren- 
heit. The structure is a typical office building in 
design and general layout, 22 stories above ground 
with two basements below street level. There are 
varied occupancies executive suites, clerical offices, 
IBM machinery areas, corridors, washrooms and all 
other typical things found in large office buildings. 
Since the building was designed twice, once before 
new office lighting levels were established by LES, 
later redesigned to meet new levels, there was an 
excellent opportunity for comparison. 

With the adoption of the new lighting levels 
throughout the building, it was immediately appar- 
ent that the Btu's generated by the lighting could 
not be dealt with conventionally. Design tempera- 
ture in Atlanta for heating systems is +10 degrees. 
The lighting system, even using fluorescent exclu- 
sively, produced slightly more Btu's than required 
by +10-degree design. It was found that both heat- 
ing and cooling would be needed at the same time, 
on the same floor, on cold days—heat for perime- 
ter offices, cooling for interior offices, even on a day 
10 degrees above zero. 

Consequently a dual duct or **hot and cold’’ deck 
system was planned. This system involves the use 
of mixing boxes fed by hot air ducts and cold air 
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Figure |. Plan view of plenum. 


360 Heating With Light—Browder 


Heating 


Except for the cold light of the aurora 
borealis and some phenomena of flora 
and fauna, there is no known light source 
which doesn’t “heat with light.” The en- 
ergy of light sources wasted as heat has 
been a lighting problem for years. Pres- 


duets controlled by zone thermostats (see drawings). 
The mixing box is the air delivery source for the 
particular area or zone being heated or cooled and 
delivers whatever temperature air is called for by 
its particular thermostat, within the range of 53 to 
90 degrees. Heat from the recessed troffers, which 
constitute the lighting system, is collected from the 
plenum and introduced into the hot air duet sys- 
tem. Thus, it is carried from the interior offices, 
which are being cooled, to the exterior offices, which 
are being heated. This system not only utilizes heat 
from the luminaires to heat the building in winter, 
but its real bonus is that in summer it affords a 
means of collecting and exhausting this heat to the 
outside. This greatly reduces the amount of air 
conditioning which otherwise would have been 
needed to cool the building. 

For heating at night, when the lights would nor 
ordinarily be in use, a very tempting and simple 
solution seemed to be to put the lighting on each 
floor on night set-back thermostats. It was decided, 
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With Light 


ent-day illumination levels and advances 
in building design, however, put a new 
light on this “waste.” Read how the light- 
ing system for one new office building was 
designed to take over, completely, the 
heating of the entire building. 


however, that the wear and tear of frequent lamps 
starting and the doubtful effect on the public of 
seeing the Georgia Power Building blinking by en- 
tire floors on cold nights would be too much. Solu- 
tion was the installation of resistance heaters under 
the windows of the outside oftices and in the hot air 
ducts. This took 87 kw per floor or a total of 1906 
kw which operates only at night or on very cold 
days, below +10F. 


Conclusions 


Some rather interesting general conclusions were 
evolved from the study of the two lighting designs, 
before and after adopting the new recommended 
levels. With the building being quite typical of new 
office structures, these may serve as useful rules of 


thumb for similar installations. 


e Current [ES recommended levels applied to vari- 
ous typical office tasks, ‘‘minimum on the task at 


all times.’” resulted in average illumination level 
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Figure 3. Detail of mixing box. 
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Building Statistics 


@ Height—22 floors above street level. Total area— 


350,933 square feet. 
Two basements—48,973 square feet. 
270-cear parking garage—89,659 square feet. 
Typical floor—11,540 square feet. 
Service voltage—266, 460, 
Service entrance—16 parallel sets of 500,000 em, 
Two main breakers—4000 ampere, parallel. 
Connected load—S000 kw. 
Estimated demand—4305 kw. 


1000 tons air conditioning—two 500-ton units. 


50-ton heat pump for auditorium, telephone office, 
load dispatcher’s office (24 hour operation ) 

90 kw of lighting per floor. 

87 kw of resistance heating per floor. 

Under window heaters—500 watts each. 

Total electric load—23 watts per square foot. 


Total building cost (without land )—#7,400,000, 


throughout the building of 100 fe. Specific applica- 
tions vary, of course, from 30 to 200 fe, but they 
average 100 fe. 

e Fluorescent source wattage. required to produce 
this level, within acceptable brightness ranges, was 
8 watts per square foot. 

e Lighting system provided 27 Btu’s per square 
foot which is available for heating; 36 Btu's per 
square foot were needed for air conditioning. 

e First design of the building (for 40 fe average } 
indicated a need for 850 tons of air conditioning, 
which was to have been provided by heat pumps. 
Later design, to 100 fe, average, necessitated an in- 
creased in air conditioning tonnage from &50 to 
1050 tons, or 24 per cent. Of these 1050 tons, 528 
were required for the lighting alone, the balance 
for people, machines, windows, ete. 

e Change added over $500,000 to cost of air condi- 
tioning, Wiring and luminaires, as compared to the 
first design. Increase in cost per square foot was 
$1.40; total electrical and air conditioning costs 
are now $7.50 per square foot. 

e A new concept was applied in collecting and us- 
ing and collecting and expelling lighting heat. 

e New concepts in luminaires were necessary to 
provide 200 fe within brightness limitations. 

e It made some electrical and mechanical engineers 
burn some midnight oil and wonder where this in- 
dustry is going next. 

e The answer is up to us—the field is unlimited, 


AvuTHwor: Sales Manager, Georgia Power Co., Atlanta, Ga. 
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Here and There 
With Members 


Residential lighting meeting, spon- 
sored by Puget Sound Section, attracted 
approximately 100 members and guests 
for talk by Miss Rose M. Coakley, 
lighting consultant, Thomas Industries, 
Inc., Louisville, Ky. 


Students at Florida Section’s fundamentals course in Sara- 
sota were weleomed to first session (photo at left) by 
Section Chairman, Kenneth D. Brumbaugh. R. CG. Slauer 
CLES First Vice-President), the first lecturer in the course, 
ix seated next to blackboard at left. In photo at right, 


Lighting Views 


Three new Sustaining Members from 
Georgia Section sign their [IES mem- 
bership applications as Saylors Andre 
(standing, left), Chairman of Georgia 
Section and R. R. Gibson (right). 
local Sustaining Membership Chair- 
man, look on. New IES supporters, 
from left to right: Roy Edwards, Wil- 
liam LeRoy Edwards, electrical con- 
sultants; O. V. Seott, O. V. Seott 
Electric Co., electrical contractors; 
Walter C. Fink, Jr.. Senior Fluores- 
cent, Inc., maintenance service. 


J. W. Pettyjohn, Jr., Westinghouse Electric Corp., Atlanta, 
discusses floodlighting at the last meeting of the course. 
Forty-one students, representing power companies, elec- 
trical wholesalers, contractors, electricians and architects, 
were registered for the five-session course. 
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15th Residence Lighting Forum 
Launched in New Jersey 

The recent formation of the New Jersey 
Residence Lighting Forum has increased 
to 15 the number of these LES-affiliated 
groups devoted to the study and promo 
tion of good home lighting. This newest 
Forum, sponsored by the New Jersey 
Section of IES, held its organizational 
meeting in mid-Mareh and elected John 
A. Sahlman, Publie Service Electrie and 
Gas Co., Newark as its first chairman. 
Other officers chosen were: Vice Chair- 
man, Kenneth Huck, Reliable Electric 
Co., Newark; Secretary, Robert Thomp- 
son, General Eleetric Co., Newark; Treas 
wrer, Leo Rutenberg, architect, Kearny; 
Members at Large, Morton Gillman, Su 
perior Electric Co., Newark; Robert 
Keleman, Witte Eleetrie Co., Clifton. 

Guest speakers at the Forum’s first 
meeting were Eve Freyer, Residential 
Lighting Consultant, Westinghouse Lamp 
Division, and Chairman of the National 
TES Residence Lighting Forums Commit 
tee, and John F. MaeDougall, Chairman 
of the New Jersey Section. 

In her speech, Miss Freyer outlined 
the growth of forum activity from the 
organization of the first Residence Light 
ing Forum in Chicago in 1934 to the 
present activities in 16 cities in the 
United States and Canada. She covered 
such suecessful programs as the New York 
Forum’s annual inspection trip to well 
lighted residences, Atlanta’s publie gar 
den lighting display, Detroit's annual 
full-day residential lighting meeting for 
the edueation of various local groups and 
the residential lighting equipment exhib 
its whieh have been presented under the 
sponsorship of both the New York and 
Minneapolis-St. Paul Forums. Mr. Mae 
Dougall’s talk covered the aims and pur 
poses of residence lighting forums, 

One of the most popular services oper 
ated by the National Forums Committee 
is the residential slide library which, at 
present, contains 12 sets of colored slides 
and seripts of outstanding residence 
lighting jobs. Slides, available without 
charge for Forum meetings, may be ob- 
tained from John Michel, Office Mana- 
ger, at TES Headquarters, 1860 Broad 
way, New York 23, N. Y. 

New Forums organized this year, in 


JUNE 1960 


EXECUTIVE Committee of newly-organized New Jersey Residence Lighting 
Forum seen here at first official Forum meeting. Left to right, seated: Kenneth 
Huck. Vice-Chairman; John A. Sahiman, Chairman; Leo Rutenberg, Treasurer. 
Standing: Robert Thompson, Member at Large; (J. F. MacDougall, Chairman of 
sponsoring New Jersey Section); Morton Gillman, Secretary. 


FOLLOWING the business half of the New Jersey Forum meeting, guest speaker, 
Eve Freyer (center), Chairman of the National IES Residence Lighting Forums 
Committee, chats with William S. Till (second from left), Vice-Chairman, New 
Jersey Section; John A. Sahlman (to Miss Freyer’s left), Forum Chairman: and 
some of the new Forum’s members. 
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addition to the New 


Jersey group, are 
the Coastal Bend Forum in Corpus 
Christi, Texas, and the Hillerest Forum 


Other flourish 
Atlanta, Chi 

Detroit 
(Heart of 
Paul 


Phoenix 


in western Massachusetts, 
ing 


cago, 


Forums are located in 
Dallas (North 


Kansas 


Texas 
City 
Minneapolis-St. (Twin 
New York City, (Ari 
zona), St. Louis, Toronto and Washing 
ton, D.C. The Salt Lake City Forum has 
this but 


resume activities in 1960-1961. 


(Michigan), 
America 


Cities 


been inactive year, expects to 


Lighting Exposition/Conference 
Held in Los Angeles 


Five seminars in industrial, school, 
office, store and outdoor lighting key 
noted the lighting conference held in 
conjunction with the 10th Biennial Elec 
trical Industry Show and first Lighting 
Exposition, Mareh 23-26 in Shrine Ex 
position Hall, Los Angeles, Calif. The 
sessions, attended by 1365 persons, were 


devoted to the analysis of visual require 
ments and the practical solution of light 
ing problems encountered in meeting the 
higher levels 


lighting recommended by 


IES as a result of the research done by 
Dr. H. R. Blackwell. 
Knox Bourne, vice-president of Me 


Graw-Hill South Pacifie District, was the 
keynote Kick-Off 
after which George J. Taylor, viee-presi 
Day. Brite 


speaker at a Luncheon 
research, 
Mo., 


mediate past president of LES, introduced 


dent in charge of 


Lighting, Ine., St. Louis, and im 


the conference program with a discussion 
of the 


well 


IES interpretation of the Black 
Mr. 


results. Taylor's presentation 


neers Association of California, 


the lighting conference sessions. 


SA 


Lighting News 


EXHIBITION floor at Shrine Exposition Hall, Los Angeles, 
during 10th Biennial Electrical Industry Show and Lighting 
Conference, March 23-26. More than 6000 people visited 
the show, sponsored by the Electrical Maintenance Engi- 
with 1365 registered for 
In photo at right, Urban 


that in 
levels of 


included studies which alleged 


plants incorporating higher 
illumination, linked with proper design, 
benefits measured tan- 


resultant may be 


gibly in terms of higher production, 


fewer rejects and industrial accidents, 
and less absenteeism and personnel turn 
over. Augmenting the conference sessions 
were displays and demonstrations of the 
newest lighting equipment. 

The Electrical Show and Lighting Ex- 
position was sponsored by the Electrical 
Association of 


Maintenance Engineers 


California. Urban Beh, consulting light 
ing engineer, Newport Beach, Calif., was 
general chairman of the lighting confer- 
ence with Roy H. Kreyser, Los Angeles 
Department of Water and Power, serving 
the 


the 


as chairman of steering committee. 


Program for lighting conference 


included: 
Chairman and speaker 


Industrial Lighting 


Robert Clubley, Large Lamp Department 
General Electric Co Lighting in the Elec 
tronic Age 

School Lighting—Chairman—Bill F. Jones, 
Smoot-Holman Co. Speakers—Charles D 
Gibson, Director of School Planning, State 
of California, and John M. Chorlton, Toronto 
Board of Education—Design for Seeing 
The Facts About School Lighting 

Ofice Lighting—Chairman—James D. Bond 
Lighting Dynamics. Speakers—G. J. Taylor, 


Modern Trends in 
Hamel, Consulting 
Lighting and Air 


Lighting, In 
Lighting: J. 8 
Integration of 


Day- Brite 
Office 
Engineer 
Conditioning 
Store Lighting Jerry Silvers, Globe 
Mr 


Lighting Co 


Chairman 
Speakers Edward 
and Don 


The Art of 


Illumination Silvers 
Balogh 
Romanoff, Lighting 


Lighting for Merchandising 


Sunbeam 


Dynamics 


Outdoor Lighting—Chairman—Paul Ogilvie 


Pacifie Union Metal Co. Speakers—James M 
Dowtin, General Electric Co Street and 
Highway Lighting A. L. Prver, Consu'tinge 


Engineer—Parking Area Lighting: William 
S. Shalda, Shalda Mfg. Co Architectural 
and Building Flooedlighting 


Beh (right), consulting engineer and general conference 
chairman, discusses highlights of school lighting session 
with speakers, Charles D. Gibson (left), director of school 
planning, State of California and John M. Chorlton, To- 
ronto Board of Education. 
ered industrial, office, store and outdoor lighting. 


Playland, Pa. Site of 
Electrical Exposition 


The development of electrical equip- 
ment, supplies, electrie heat and lighting 


‘*from drawing board to utilization’ 
was the theme of the fourth electrical ex- 
position sponsored by the Electrical As 
sociation of 
17-19. 


tion featured approximately 50 


York County, Ine. on May 
Held in Playland, Pa., the exposi 
exhibits 
demonstrating new developments in the 
electrical field. 

the 
gating all phases of product development, 
17th 
was introduced by talks concerning the 


In keeping with idea of investi 


a speaker-discussion session on May 


manufacture, marketing, specification and 


utilization of electrical products and 
equipment. On the following day, speeches 
by John J. Neidhart, manager, Applica 
Miller Meriden, 


Rees, Regional 


tion Engineering, Co., 


Conn, and George Engi 
neer, Westinghouse Lamp Division, Phila 
delphia, Pa., considered the 


various as 


pects of hi-frequeney and high-output 
lighting and mereury and luminous panel 


light sources. 


Polish Power Experts Visit 
U.S. Electrical Facilities 


As part of a technical exchange pro- 
gram between the United States and Po 
land, a group of six Polish power spe 
cialists visited the U.S. during the month 
of May to tour eleetrie power and equip 
This 
followed a visit by a United States dele 


1959, to 


ment manufacturing plants. trip 


gation, in August, electrical 
Poland. 


The visitors inspected the 


facilities in 


facilities of 


Continued on 13A) 


Other conference sessions cov- 
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surface with engineered brightness control. 
with o white ventrolens diffuser, brightness on desks is only 800° 


a ventrolens to achieve minimum reflected glare, and a recommendations for crosswise brightness control. 
new polystyrene egg crate louver which provides 55° Lengthwise measurements closely approach these recom- 
shielding both crosswise and lengthwise. mendations and are well within the comfortable range. 
Ke Trend series luminaires are offered in the following For complete information on these attractive, mod- 
- sizes for 430 ma rapid-start lamps: 4 ft. x 12 in. unit erately priced luminaires, write for LPI’s Trend Bulletin. 
4 LPT 
LIGHTING 


conventional baffle-type unit in the same installation. — 


Visual comfort at high illumination levels is now attain- 
able in schools and offices with the new, economical LPI 
Trend series. 


The design of the Trend luminaire combines luminous 
side panels with efficient diffusers. Both are engineered 
in shape and transmission characteristics to provide 
increased foot-candle levels while closely approximating 
the Illuminating Engineering Society’s “scissor curve” 
for visual comfort. 


The new design with luminous, wrap-around side 
panels makes the Trend luminaire efficient and attrac- 
tive. Direct glare is well below levels commonly asso- 
ciated with conventional fixtures. The series offers a 
choice of three types of diffusers—clear ventrolens, white 


o 
3 


w 
3 


AVERAGE BRIGHTNESS IN FOOTLAMBERTS — 
w 
68 


New LPI Trend luminaire provides high-level illumination, 
meets recommendations for visual comfort 


for two lamps; 8 ft. x 12 in., tandem arrangement for 
four lamps; 4 ft. x 16 in. for four lamps. 


Visual comfort of the new Trend luminaire is depicted 
in the adjoining chart according to the “scissor curve” 
method recommended by the Illuminating Engineering 
Society. Average brightness levels are obtained in the 
crosswise and lengthwise directions at angles between 
45° and 90° from nadir and are plotted on a chart. Also 
plotted is a straight line representing the I.E.S. recom- 
mended brightness limit and straight lines representing 
the luminaire’s own brightness limits in the two direc- 
tions. Because brightness measurements of the Trend 
luminaire in the critical crosswise direction fall below 
these lines, the luminaire may be said to meet I.E.S. 


Lighting Products Inc., Highland Park, Illinois 


Plot of average brightness in footlamberts in plane nor- 
mal to lamps (crosswise of luminaire) and plane parallel 
to lamps (lengthwise of luminaire) for pendant-mounted 
LPI Trend luminaire—Catalog No. 7840-4, with CBM 
ballast and two F40T12/CW/RS lamps 


A—1.E.S. recommended brightness limit (75°-45° ) 
B—Trend luminaire brightness limit—lengthwise 
C—Trend luminaire average brightness—lengthwise 
D—Trend luminaire brightness limit—crosswise 

E—Trend luminaire average brightness—crosswise 
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“Extensive testing proved 
that we should specify 
prismatic shields cast by 
The Polycast Corporation” 


- 
w 
— 


- 
- 


Says Gunnar Anderson, Manager of Newark’s 
beautiful new Mutual Benefit Life Insurance 
Building: “Achieving the finest and most effi- 


The Mutual Benefit Life Insurance Building, Newark, 


cient lighting system possible was so impor- N. J., is one of the city’s most modern landmarks. (Archi- 
tant to the architects, design engineers and tects, Eggers & Higgins, New York City; Design Engi- 
electrical contractors that a special ‘mock-up’ neers, Syska & Hennessy, New York City; Fixture Manu- 


facturer, Gruber Lighting Inc., Brooklyn, N. Y.; Instal- 


room was created. All types, shapes and makes 
vP toy lation, The Beach Electrical Company, East Orange, N. J.) 


of lighting designs were installed and carefully 
analyzed. The unanimous selection was to use 
acrylic prismatic shields* made from Du Pont’s 
methyl methacrylate monomer and cast by 
The Polycast Corp. of Stamford, Conn. 

“‘We’ve had absolutely no problems with 
any of the more than 3,500 fixtures made from 
cast acrylic sheet since they were installed in 
1957. And we don’t anticipate any for a long, 
long time. These fixtures provide us with vir- 
tually glare-proof lighting—soft illumination 
that gives maximum efficiency to eliminate 
eye strain. Also, our maintenance problem is 
at a minimum with acrylic shields. When the 
fixtures need cleaning, lukewarm water and 
mild soap keep them spotless and free from 
yellowing or streaking. I'd say that this light- 
ing system with acrylic shields has contributed 
greatly to the beauty of the building.” 

It will pay you to find out how Du Pont’s 
customers are using Du Pont methyl methac- 
rylate monomer to produce lighting-fixture 
shields that will give you outstanding service 
with a minimum of maintenance. 


*Polycast acrylic R-14 diamond- pattern shields, 
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First prize in the University of Southern California Allied 
Arts competition was presented to Marvin Futrell (right) by 
Dean Arthur B. Gallion (center) of the USC School of Archi- 
tecture. At left is Thomas H. Lehrack, third prize winner. 
Contest problem was the architectural and lighting design 


Allied Arts Contest winners at University of New 
Mexico, shown here with Carl R. Albach (standing in 
center), local contest chairman, are Robert Budnick 
(left), second place; Milton Creek (right), first; 
Jimmy Sumida (seated), third. Twelve students com- 


peted with designs for kindergarten-primary school. for a de luxe multi-story apartment building. 


ALC Award Certificates were presented to 
designers and owners of winning installations 
in Chicago Section contest. L. to r., back 
row: Arthur Rosenstein, third, Class HI; 
Harvey Sorensen, first, Class I; Art Rosen- 
berg (representing Wallen Arbetter), joint 
entry, first, Class Il; Olaf Harringer, rep- 
resenting Museum of Science and Industry, 
top installation in Class Il; Jules Rosenberg 
(second proxy for Wallen Arbetter); Harry 
Schuman, second, Class Il. Front row: A. R. 
Steadman, owner of winning entry, Class I; 
Burton Benjamin, joint entry, first, Class I; 
Mel Cohen, ALC Chairman. 


Awards in Southern California Applied Lighting Competi- 


Applied Lighting Competition winners in Philadelphia 
tion were announced at the same meeting as the Allied 


Section pose with Section and Regional VIP's after an- 
nouncement of contest results. L. to r.. back row: W. P. Arts awards (see photo above). Norman Tyler (second 
Graham, Section Chairman; A. V. Schafer, ALC Chair- from right) was top ALC winner in both classes. Shown 
Class I; C. D. Miller. East here with Mr. Tyler, |. to r.: Lew Barrett, ALC Chairman; 
J. Grant Florin, second, Class I; Ken Chisholm, second, 
Class Il; (Mr. Tyler) Benn Hartmann, Section Chairman. 


man; Leonard Fritz, first, 
Central RVP. Front: C. W. MeQuiston, first, Class Il; J. R. 
Rodisch, second, Class Il; Robert Keough, third, Class II. 
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(Continued from page 8A) 
ten electric utility companies, observing 
both nuclear and conventional steam and 
hydro-electric facilities. Later, they vis- 
ited the manufacturing plants of three 
large electrical equipment firms and the 
Edison Electric Institute. 

Members of the Polish delegation in 
eluded: E, 
Power: M. Lech, General Director, United 


Zadrzyuski, Vice-Minister of 
Industry; B. Leszek, 
Institute; 8. 


Power Construe- 


Power 
Electrical 
Electrical 

Bureau; Z. 

Electrotechnical 


Electrical 
Direetor, Power 
Orzechowski, 
Skoezynski, 


tion Projects 


Viee-Director, Institute 
and B. 


Distriet Electrical Power Works. 


Bartoszek, Director, Southern 


Three Canadian Groups Hold 
Joint Meeting in Trois Rivieres 


Members of the Montreal, Quebee and 
St. Maurice Valley Chapters of TES held 
a joint meeting at the St. Maurice Hotel 
in Trois Riviéres, Que., in mid-April, to 
hear John Chorlton discuss the problem 
Mr. Chorl- 
Edueation, 


of glare and brightness ratios, 
of 


IES School 


ton of the Toronto 
Chairman of the Lighting 


Committee, stressed the importance of 
quality in lighting, with particular refer 
ence to schools. He discussed the measure 
ment of glare, its relation to proper visual 
comfort and the importance of controlled 
brightness, at all times, to facilitate the 
adaptation of the eye. 
Following his talk, Mr. 
graduates of the 


offered by the 


Chorlton pre 
sented certificates to 
recent lighting 
Quebee Chapter. 


Approximately 60 


eourse 


IES 
Montreal and Quebec journeyed to Trois 


members from 


Rivieéres to join more than 100 loeal mem 


HEAD TABLE guests at joint meeting of Montreal Section, Quebee and St. 
Maurice Valley Chapters included, from left to right: Ed Morwick, Canadian 
Westinghouse, who hosted a cocktail party prior to the meeting; Gerry Dunni- 
gan, Chairman, Quebec Chapter; Dr. Conrad Godin, President, Catholic School 


Commission, Trois Riviéres; 


John Chorlton, Toronto Board 


of Education, 


Chairman of IES School Lighting Committee and guest speaker at the meeting; 
Jean Paul Gailloux, Chairman, St. Maurice Valley Chapter. 


bers and guests at the meeting. Special 
guests, in addition to Mr. Chorlton, in 
Benoit 


Dr. Conrad Godin, presi 


eluded: Pro-Mayor Giguére of 
Trois Riviéres; 
dent of the city’s Catholic School Com- 


mission and Joseph Thomas, [ES Director. 


Electrical Trade Conference 
Scheduled for February, 1961 


William G. Hills, managing director of 
the Electrical Institute of Washington, 
that the Third 
Electrical Trade Conference and Exposi 
tion will be held at the Sheraton Park 
Hotel, Washington, D. C., from February 
14 to 16, 1961. 


has announced Biennial 


The Conference has been 


MEMBERS of Quebec and St. Maurice Valley Chapters and Montreal Section at 
joint dinner meeting in Trois Riviéres, Que. About 160 members and guests 
attended to hear John Chorlton’s discussion of glare problems. 


JUNB 1960 


scheduled to coincide with the observance 
of National Electrical Week. 
Exhibits at the show will feature com 


mercial and industrial lighting, electric 
space heating, industrial electronic equip- 
motors, motor drives, 


ment, controls, 


heavy panel boards, safety devices and 
allied equipment. Conference sessions are 
planned for each day of the show, from 
11:00 a.m, to noon. 

The three-day event is being produced 
under the joint sponsorship of the Elee- 
trical Institute of Washington and the 
Electrical Manufacturers Representatives 
Association of Baltimore. Paul O. West, 
Doubleday-Hill Co., Wash- 


ington, has been named general confer- 


president of 


ence chairman. 

Complete details of the conference are 
expected to be available in the early fall. 
All inquiries for additional information 
should be addressed to William G. Hills, 
Eleetrieal Institute of Washington, Pepeo 
Building, Washington 4, D. C, 


U.S. Attends International 
Drafting Standards Meeting 


This vear, for the first time, the United 
States was represented at the meeting of 
Standards 
for the unification of 
Charles E. Hilton, 
secretary of the Graphic Standards Board, 


the International Organiza 


tion's committee 
drawing practices. 
attended the May 10-13 meeting in Lis 
bon, Portugal, as the American represent 
Since the U 


status on the committee, Mr. Hilton had 


ative. . 8. holds only observer 
no voting privileges, but was able to re 
port to American industry on the desir- 
ability of more active U.S. participation 
in this standardization work. 


(Continued on page 16A) 
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More than 1800 fluorescent fixtures in Old American's new building help create this striking nighttime impression. 


110 footcandles of glare-free illumination are maintained throughout, including this attractive lounge for employes. 


—— | — 


How Old American Insurance Co. 
ended the great lighting 
search with Day-Brite 


True to Missouri tradition, Old American Insurance Co. 
adopted a “Show Me” attitude when considering lighting 
for their new Kansas City headquarters. 


They contacted their local power and light company 
engineers. Consulted the experts at General Electric’s famed 
Nela Park. Even made their Addressograph Department a 
“lighting laboratory” and installed competitive fixtures 
side-by-side. 

po Result? For lighting effectiveness with high visual comfort, 

flexibility in arranging offices and work areas. over-all economy with trouble-free maintenance, and pleasing 
appearance, Day-Brite lighting was the clear-cut choice. 


May we show you? Call your Day-Brite representative, listed 
in the Yellow Pages, for the Facts and Fixtures! Day-Brite 
Lighting, Inc., St. Louis, Mo. and Santa Clara, Calif. In 
Canada: Amalgamated Electric Corp., Ltd., Toronto 6, Ont. 


DAY: BRITE 


NATION'S LARGEST MANUFACTURER OF 
COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 


Bye 
4 


(Continued from page 13A) American Drafting Manual, To date, 14 


oti ave been ¢ ted ‘t is 
According to John W. MeNair, tech- sections have been completed and it i 


nical direetor of the American Standards expected that the work will eentines sor 


-veral years. 
Association, the American engineer's lack several years 


of familiari’y with and misunderstanding 


muenh eostiv conrusion ane some roe . 
At Syracuse University 


thon errors. 
The eighth annual session of the Grad 


American drawirg principles have, to 


a large extent, been coordinated with uate School of Sales Management and 


those of Canada and Great Britain, Marketing, an executive development pro 
through the 1957 American, British, tam, convened at Syracuse University, 
Canadian Conference on the Unification Syracuse, N. Y., on June 7 for two and 
of Evgineering Standards. In the United one-half weeks of study. The Graduate 


States the standardization of drafting School, sponsored by the National Sales 
practices has been in progress since 1926 Executives International, brings together 
under the sponsorship of the American sales and marketing executives and uni 
Society of Meechanieal Engineers and the versity professors in an effort to combine 
\meriean Society for Engineering Edu scientific techniques and research findings 
eation, All drawing principles and meth with actual experience in the solution of 
ods, except those relating to architecture, marketing problems. Conceived within 


are being published as sections of the the framework of the sales and market 


To ALL THE MEMBERS OF THE SOCIETY : 


During June each of you will be receiving through 
the mail an announcement of our 1960 National Tech- 
nieal Conference, scheduled for September 11-16, in 
Pittsburgh. Complete details of the program will 
be ineluded in this, but | would like to give you here 
my assurance of the many values which will be re- 


turned for your investment of time and money in 
attending this Conference. What does the National 


Technical Conference offer you? 
e Outstanding Technical Papers 
e Personal contact with technical and business leaders 
e A Review of advances in lighting practice and 
equipment—the annual report of the [ES Progress 
Committee 
Winning application jobs from all the Regions 
the National Applied Lighting Competition 
Pittsburgh's Golden Triangle—the pace-setter 
civic and business re-development 
Hospitality and friendship among your fellow mem- 
bers and guests 
This Conference can take first place among the 
many dividends of your LES membership. 
I will look forward to greeting vou at the Confer- 
ence in Pittsburgh. 
Cordially yours, 


pt Bo 


Joe B. Browder 
President 


Lighting News 


ing executive's responsibilities, the cur 
riculum is designed with an emphasis on 
the practical, rather than simply the 
theoretical, aspects of marketing and 
management. 

The first half of the two-year program 
includes such courses as Recruitment and 
Selection of Sales Personnel, Financial 
Analysis and Control, Conference Leader 
ship and Sales Forecasting. Second-year 
registrants follow «a program ineluding 
Philosophy of Management, Supervisory 
Policies and Problems, Poliey Formula 
tion, Problem Solving and Decision Mak 
ing and Distribution Cost Analysis, 


UCLA Offers Summer Course in 
Heat and Light Radiative Transfer 


A course in thermal and luminous 
radiative transfer has been announced 
by the University of California, Los 
Angeles, for the week of August 15-26, 
1960. The course is designed to provide 
the basie analytical tools and data ap 
plicab'e to the design of systems involy 
ing thermal and/or luminous radiation 
for use by technical personnel concerned 
with the analysis and synthesis of such 
power or information transfer systems. 

The course, which is being taught by 
UCLA engineering professor, Philip F. 
O’Brien, is intended for engineers and 
scientists working in space vehicle design, 
infrared, lighting, combustion, heat trans 
fer, radiant heating, weapons effects, 
human engineering, food processing and 
other diverse areas coneerned with non- 
coherent radiative transfer. 

Material to be covered ineludes geom 
etry of radiative transfer, basie radiative 
transfer equation, multi-surface transfer 
systems, effective transfer parameter, 
spaces containing absorbing and trans 
mitting media, radiant properties of 
sources, materials and detectors and sys 
tems analysis. 

Further information on this course ean 
be obtained from Sam Houston, Engi 
neering Extension, University of Califor 


nia, Los Ange'es. 


3rd National Lighting Exposition 
Announced for New York City 

The 3rd National Lighting Exposition 
and World Lighting Forum has been 
scheduled for Mareh 5-8, 1961 at the 
New York City Coliseum, according to an 
announcement by Harold R. Meyer, pres 
ident of National Lighting Expositions, 
producers of the show. One-third of the 
exhibition space had been contracted for 
prior to the formal announcement of the 
show, which, according to Mr. Meyer, 
demonstrates the keen interest of the 
lighting industry in the event. 


(Continued on page 20A) 
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Sola Ballast Catalog No. 650-110 for 


two F96T12 or two F72T12 430 ma slimline lamps. 


Upside-down insides make Sola’s new slimline 
ballast work cooler, dissipate heat faster 


Heat, the big enemy of fluorescent ballasts, is well 
on its way out thanks to a simple but extremely 
effective move by Sola ballast engineers. They 
mounted the components of their slimline ballast 
upside-down. This allowed them to remove the fiber 
insulator from the mounting surface of the ballast 
case. Now positioned beneath the label surface, it 
can’t trap heat inside the case. 


The normal heat generated by the core and coil is 
transmitted directly to the fixture housing where it 
is quickly conducted away. The fixture itself acts as 
a big cooling fin for the ballast. Additionally, a 
healthy margin of extra space is provided between 


the capacitor and the core and coil. This extends 
capacitor life. 


All this adds up to a premium ballast that operates 
cooler, works more efficiently, and lasts longer. 
Despite this, it costs no more than conventional, 
hotter-running ballasts. You get premium perform- 
ance now at no price penalty. The new ballast is 
CBM-certified to give full light output over its: 
rated life. 


You would be wise to capitalize on Sola’s upside- 
down act when you next need ballasts for quality 
fluorescent fixtures, or for replacement where other 
ballasts gave up. 


Write for Bulletin 3F-FL 


PRODUCTS CORPORATION 


SOLA ELECTRIC CO., 4633 W. 16th St., Chicago 50, lll, Blshop 2-1414 * In Canada, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronte 20, Ont. 
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Mercury lamps may look alike 


These Mercury lamps look alike and cost about the same, but one— 
the Westinghouse Lamp—will deliver more light initially and main- 
tain this high light output longer. It is your most economical choice 
for industrial and commercial lighting and incorporates all 4 out- 
standing improvements listed below. 


1. Lifeguard™ arc tube to improve lumen maintenance. Even after 
10,000 hours of use, these lamps will still give 85% of their initial light 
output. This means that 214 years after you install Westinghouse Mer- 
cury Lamps, your plant or streets will have almost the same high level of 
light as when the lamps were new! 


ILLUMINATING ENGINEERING 


r 
> 
ae 
a 
\ 
| 
a 
»/ 
J 
4 
/ 
y 
| 
Tg 
| 
aha 
\ 
/ a 
4 
i 
Al 


... but four differences make one a better buy! 


2. New design electrodes lock in the emission material and insure 
long life and easier starting. 


3. Weather Duty™ construction. Special glass is resistant to ther- 
mal shock and corrosive fumes. Moisture, industrial fumes, even snow 
and rain can’t harm these Westinghouse Mercury Lamps. 


4. Hi-temp silicone cement holds bases tight for life . . . actually 
gets stronger as the lamps burn. No drop-outs. Westinghouse even 
date-codes its mercury lamps so you can check performance. 


No matter what type or wattage of mer- 
cury lamps you use, you will get more 
value and light for your money—plus 
longer, trouble-free service—by specify- 
ing and insisting on Westinghouse Mer- 
cury Lamps. Westinghouse makes the 
most complete line of mercury lamps in 
the industry . . . 100 to 3000 watt sizes 
...inclear, color-corrected and reflector 
types. Contact your authorized Westing- 
house lamp agent or nearest Westing- 
house Sales office. 


you CAN BE SURE...IF nsWes ti nghouse 


WESTINGHOUSE LAMP DIVISION, Westinghouse Electric Corporation, 
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GRADUATION night for Tampa’s Fifth Annual Advanced 


T. Anthony, Vice-President— 


Lighting Seminar with M. 


Sales, Tampa Electric Co. (center in photo at left), pre- 
senting a diploma to student Wallace H. Caruthers, Jr.. 


16A) 


fentinued from page 


The lighting symposium, a highly sue 


cessful feature of the 1958 and 1959 


being carried one 
1961. 


world 


expositions, is step 


further for Plans are being com 
lighting forum, pre 
United States 


from 


pole ted for a 


senting experts from the 


and Canada, as well as numerous 


other countries in panel discussions of 


lighting problems. An Honorary Com 


mittee is planning the Forum program 


and various edueational exhibits to be 


featured at the show. Specific plans are 
expected to be announced shortly 

No lighting exposition was planned for 
1960, aceording to Mr. Meyer, to give 
manufacturers two vears in which to de 


Many 


displayed 


velop new produets for exhibition, 
new lines are expeeted to be 
for the first time at the Coliseum. 

The previous National Lighting Expo 
sitions, in 1958 and 1959 attracted a total 


of 40,000 visitors, 


5th Tampa Lighting Course 
Proves Most Successful To Date 


IES Seetions and Chapters interested 
in developing sueceessful lighting courses 
eould well follow the example set by the 
Florida Reports 
completion of the Seetion’s Fifth 


Advanced 


Seetion following the 


Annual 


Lighting Seminar in Tampa 


indieate a growing respeet and popularity 


for the Statisties on this year’s 


course 


program show an inerease over the pre 


vious vear in total attendances 652 at 


number of graduates (105 


im diversity of students (representatives 


of lamp and fixture manufacturers, elec 


triea! contractors and wholesalers, archi 


teets, school officials and unions 


The eourse, sponsored by the Tampa 


Electrical Contractors Association and 


“0A Lighting News 


Tampa Eleetrie Co., in cooperation with 
IES, 
store and office lighting, ballasts, 


eovered general lighting design, 
lumi 
nous ceilings, maintenance, residential and 
exterior lighting. A questionnaire circu 
lated 


last meeting of the course gave the com 


among the students following the 
mittee valuable suggestions for additional 


material to be covered in future seminars. 


BOUT PEOPLE 


The election of Walter F. Gips, Jr. as 


president of Luminator, Ine., Chicago, 


Ill., has 


merly, Mr. Gips was vice-president of the 


been reeently announced. For 


company, with which he has been asso 


ciated for the past ten years. 


The Wakefield Co., Vermilion, Ohio, 
has announced the elections of Daniel A. 
Schisler as 
and Carl A. Schroeder 


Mr. Sehisler 


vice-president marketing 
as Vice-president 
was formerly 
Wakefield 
and prior to that, sales representative in 
held 


factory 


production, 
the general sales manager for 
the Texas territory. Mr. Schroeder 


the position of secretary and 
superintendent prior to his election as a 


viee preside nt. 


R. H. Smith, secretary of The Reli 
ance Eleetric & Engineering Co., has been 
the Publie Rela 

National Elee 
Manufacturers Also 
NEMA was the election of 
Heimberger, 


appointed ehairman of 
tions Committee of the 
trical Association, 
announced by 


Vernon W. manager of 


President of Tampa Electrical Contractors Association. At 
left is James A. Banton, former Southeastern RVP, the 
guiding force behind the successful lighting course. In 
photo at right, some of the graduating students. 


electrical sales, American Steel and Wire 
Division, United States Steel Corp., as the 
newly organized 


first chairman of the 


Wire and Cable Division. Eleeted as vice 
chairman was H. W. Clough, vice-presi 
dent, Bleden Manufacturing Co. Elections 
conducted at a meeting of the 
Board of 


with the 


were 


Division Directors held in 


connection wire and cable in 


dustry’s annual convention, April 25-27, 
at the Westches‘er Country Club, Rye, 


N.Y. 


Arthur L. Appleton, president of the 
Appleton Electric Co., Chieago, Tl, has 
of Martin J. 
Lynch as assistant treasurer of the com 
pany. Mr. Lynch, who joined Appleton in 
1959 


announced the election 


after an association with Price 


Waterhouse and Co., will also assume 
responsibility for the administration of 
the Finance Division. In another appoint 
ment, Donald R. MacLeod was named 
director of industrial relations. Prior to 
joining Appleton Mr. MeLeod, who will 
be responsible for the administration and 
control of the Personnel, Safety and 
connected 


Reynolds 


Training Departments, was 
with 


Metals Co, 


various divisions of the 


At the 4Ilst Annual Meeting of the Na 
Oftice 
held in conjunction with the 41st Inter 
national Office 
tion at the Queen Elizabeth Hotel, Mon 
treal, Que., on May 23, R. B. Hodges, 
Dennison Manufacturing Co., 
ham, Mass., elected president of 
NOMA for the coming year. 
first vice-president was Dr. J. R. Taylor, 


tional Management Association, 


Conference and Exposi 


Framing 
was 


Named as 


chairman of the Department of General 


(Continued on page 253A) 
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xclusive Sunlux® bottom lens panel 


cessed look. The diffuser is completel) 


are” mars the clean styling. 


wafer-thin, surface-mounted QPCX7 400 


Sunbeam Visionaires®. A handsome, wrap- 


CALIFORNIA GARY, INDIANA 


hardu 


Go modern fast and easy. Specify and install the 
reinforced in metal and may be opened from 
assures long lasting luminaire efficiency. No 


around plastic enclosure gives the fixture a 


new 
semti-re 
either side. I 
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Photo courtesy of Aluminum Casting and Engineering Company, Milwaukee, Wisconsin 


225 footcandles! 


INSTALLATION DATA 


Low bay—Twin-mounted Abolite HMFAU- 
1800 fixtures with 400 watt color-improved 
mercury lamps. Mounting height 14’, with 
13° x 12° spacing. Average footcandle 
level: 225. 

High bay—Abolite HMFAU-2400 fixtures 
with 1000 watt color-improved mercury 
lamps. Mounting height 2414’, with 13° x 
12’ spacing. Average footcandle level: 180. 


Consulting Engineer : 
Trester Engineering Co. 


Electrical Contractor : 
Bentley-Jost Electric Corp. 


Abolite lifts the lighting level_ This company makes intricate 
aluminum permanent mold castings. They wanted a higher level 
of lighting in their foundry to increase worker efficiency. They got 
it using Abolite fixtures in what some lighting engineers call the 
most outstanding mercury lighting installation in the country. 

In the low-bay area, there’s an average footcandle level of 225, yet 
there’s no glare—both vertical and horizontal surfaces are lighted 
evenly without any deep shadows. The Abolite fixtures give 35° 
shielding to lamp, direct 18% of light upward through open top to 
wash out deep ceiling shadows. 

Most important, this system costs less than a comparable fiuores- 
cent system because fewer fixtures are needed. Maintenance costs 
are less, too, because the chimney effect of Abolite’s open-top design 
prevents dirt from collecting on lamp and reflector surfaces. Why not 
try this system with Abolite fixtures on your next job? For full 
information, write Abolite Lighting Division, The Jones Metal 
Products Company, West Lafayette, Ohio. 


ABOLITE 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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(Continued from page 20A) 


Business, Wayne State University, De 
troit, Mich. Other vice-presidents elected 
at the meeting were: J. H. Jackson, 
Canadian Westinghouse Co., Hamilton, 
Ont.; J. Greenwood, Massachusetts Mu 
tual Life Insuranee Co., Springfield, 
Mass.; J. W. Gawthrop, Pilot Life In 
surance (Co., Greensboro, N. C., and 
W. L. Myers, Vegetable Oil Products 
Co., Ine., Wilmington, Calif. 


Dr. Eric A. Walker, president of the 
Pennsylvania State University, has been 
elected president of the American Soci 
ety for Engineering Education for the 
year beginning July, 1960. Dean Melvin 
R. Lohman, Oklahoma State University, 
and Professor Newman A. Hall, Yale 
University, were chosen as vice-presidents 
of the organization, with Wendel W. 
Burton, Minnesota Mining and Manu 
facturing Co., reelected as treasurer. 
These elections are the results of nation 
al balloting by the 9300 members of 
ASEE, the national professionel organi 
zation of college and university engi- 


neering teachers. 


Plans for Day-Brite Lighting, Ine., 
St. Louis, Mo., to become a subsidiary 
of Emerson Electric Manufacturing Co., 
also of St. Louis, have heen given pre 
liminary approval by the boards of diree- 
tors of the two companies. By terms of 
the agreement, announced jointly by 
W. R. Persons, president of Emerson 
and O. W. Klingsick, president of Day 
Brite, each company will retain its pres- 
ent identity, management, personnel, 


products and plants. 


William P. Lowell, national treasurer 
of IES and a member of the Society's 
Council Executive Committee, has been 
named manager of technical liaison for 
Sylvania Lighting Products, a division of 
Sylvania Electrie Products, Ine., Salem, 
Mass., according to an announcement by 
Frank J. Healy, president of the division. 
In his new assignment, Mr. Lowell will 
be responsible for maintaining technical 
contact with professional societies, trade 
associations and standardizing bodies in 
the lighting and electrical industry. Sy! 
vania also announced the appointment 
of Theodore C. Sargent as manager of 
commercial engineering. Mr. Sargent has 
been associated with the company since 
1943. 


Frank Kitzmiller, Jr., has been named 
to the new position of inter-industry co 
ordinator for the Live Better Electrically 
Program of the Edison Electric Insti 
tute, according to an announcement by 


(Continued on page 24A) 
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June 20-30, 1960—International Home Fur- 
nishings Market, Merchandise Mart, Chicago, 
itl 


June 20-24, 1960—American Society for 
Engineering Education, Annual Meeting, Pur- 
due University, Lafayette, Ind 


June 27-29, 1960—Canadian Electrica) Asso 
ciation, Annual Convention, Manoir Richelieu, 
Murray Bay, Quebec, P. Q. 


August 8-12, 1960—American Institute of 
Electrical Engineers, Pacific General Meeting, 
E! Cortez Hotel, San Diego, Calif. 


August 22-24, 1960—Nationa! Association of 
Lighting Maintenance Contractors, Annual Con 
vention, Milwaukee Inn, Milwaukee, Wis. All 
meetings are open to public. 


September 6-16, 1960—lroduction Engi 
neering Show, Navy lier, Chicago, Il. 


September 10-18, 1960—Electrical Living 
Show, New York Coliseum, New York, N. Y. 


September 11-16, 1960—Illuminating Engi- 
neering Society, National Technical Confer- 
ence, Penn-Sheraton Hotel, Pittsburgh, Pa. 
September 21-23, 1960—American Society of 
Mechanical Engineers—American Institute of 
Electrical Engineers, Power Conference, Belle- 
vue-Stratford, Philadelphia, Pa. 


September 28-30, 1960—Canadian Electrica! 
Manufacturers Association, Sheraton-Brock 
Hotel, Niagara Falla, Unt 


October, 1960—<American Society for Engi 
neering Education, Annual Meeting of North 
Midwest Section, Marquette University, Mil- 
waukee, Wis. 

October 5-7, 1960—International Association 
of Electrical Leagues, Annual Meeting, Presi- 
dent Hotel, Kansas City, Mo. 


October 9-14, 1960—American Institute of 
Electrical Engineers, Fall General Meeting, 
Chicago, I. 


October 13-15, 1960—0Optical Society of 
America Meeting, Somerset Hotel, Boston, Mass 
October 15-20, 1960—American Institute of 
Electrical Engineers, Fall General Meeting. 
Detroit, Mich 


October 16-22, 1960—Society of Motion Pic 
ture and Television Engineers, Semi-Annual 
Convention, Sheraton Park Hotel, Washington, 


October 19, 1960—Society of Plastics Engi 
neers, Tooling for the Plastics Industry, New 
York, N. 


October 23-27, 1960—National Electrica) 
Contractors Association, Las Vegas, Nevada. 


October 25-27, 1960—<American Standards 
Association, National Conference on Standards, 
Sheraton-Atlantic Hotel, New York, N. Y. 


November 14-18, 1960—Nationa! Electrica! 
Manufacturers Association (Annual Meeting), 
Traymore Hotel, Atlantic City, N. J. 


Movember 17-19, 1960—Canadian Electrical 
Association, Engineering Sections, Western 
Zone, Saskatchewan Hotel, Regina, Sask 


Movember 21-23, 1960-—Canadian Electrical 
Association, General and Sales Sections, West- 
ern Zone, Palliser Hotel, Calgary, Alta. 


November 27-December 2, 1960—American 
Society of Mechanical Engineers, Annual 
Meeting. Statler-Hilton Hotel, New York, N. Y. 


Movember 29, 1960—American Institute of 
Consulting Engineers, Annual Dinner, Waldorf- 
Astoria Hotel, New York, N. Y. 


December 5-9, 1960—Nationa! Conference on 
Application of Electrical Insulation, Conrad 
Hilton Hotel, Chicago, Ill 


January 24-27, 1961—Society of Plastics 
Engineers, Inc., 17th Annual Technical Con- 
ference, Shoreham and Park Sheraton Hotels, 
Washington, D. C. 


January 30-FPebruary 2, 1961—Plant Main- 
tenance and Engineering Show, International 
Ampitheatre, Chicago, 


February 13-16, 1961—American Society of 
Heating, Refrigerating and Air Conditioning 
Engineers, Semi-Annual Meeting, Conrad Hil- 
ton Hotel, Chicago, Il. 


February 26-March 1, 1961—<American In- 
stitute of Chemical Engineers, National Meet- 
ing, Roosevelt Hotel, New Orleans, La. 


March 2-4, 1961—0Optica!l Society of America, 
Roosevelt Hotel, Pittsburgh, Pa. 


1962 


1963 


1.E.S. National Technical Conferences 


1960—September 11-16—Penn Sheraton Hotel, Pittsburgh, 
Pennsylvania 


1961—September 24-29—-Chase Park Plaza Hotel, St. Louis, 
Missouri 


September 9-14—Statler-Hilton Hotel, Dallas, Texas 
September 8-13—Sheraton-Cadillae Hotel, Detroit, Michigan 


1964—August 30-September 3—Fontainbleau Hotel, Miami Beach, 
Florida 
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TOGETHER AGAIN, after more than a decade, Edwin F. Guth, Jr. (right), 
president of Edwin F. Guth Co., St. Louis, Mo., and Frank Jacobs, vice-president, 
International Brotherhood of Electrical Workers, shake hands to mark end of 
a 2l-vear disagreement between management and union. 


(Continued from page 23A) 


Ralph Zeuthen, manager of LBE. Mr. 


Kitzmiller’s professional career has in 


cluded service with the Duquesne Light 
(‘o. in Pittsburgh, Pa., and 12 vears with 
the Edison Electric 
ior member of the Live Better Electrical 
ly staff, he a key 


activities of the program. 


Institute As a sen 


has been figure in the 


Donald Henning has resigned as chief 
designer of Curtis-AllBrite Lighting Ine., 
{ hicago, Ill... to open an office under his 
own name, Mr. Henning, whose new office 


is in Milwaukee, Wis., 


fessional 


specializes in pro 


engineering service in styling, 


cost reduction and product improvement. 


Raymond H. 


Rogers as manager of marketing for the 


The appointment of 


Transformer Department, Gen 
Fort Wayne, Ind., has 


been announced by Carl H 


Specialty 
eral Eleetire Co., 
Rinne, general 
manager of the department. Mr. Rogers 
sueceeds Joseph P. Coughlin, who has 
been named one of two regional man 
igers in the company's Component Sales 


Operation 


Hubbard 
appointed George C. Wright as southeast 
manager, With headquar 
Atlanta, Ga.. Mr. Wright will be 


responsible for sales in the major portions 


and Co., Chieago, Dl, has 


division sales 


ters mn 


of Georgia, Alabama, Tennessee, Florida, 
West North 


South Carolina, 


Virginia, Virginia and and 


sales 


Ray 


manager of 


Gallaher has been named 


Quadrangle Manufacturing 
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Co., Chieago, IL, aeeording to an an- 
nouncement by George Arras, vice-presi 
dent of the company. Mr. Gallaher, asso- 
ciated with Quadrangle sinee 1938, has 


been secretary of the concern for ten 


years, 


M. D. Orr, vice-president in charge of 


marketing, Transformer Co., 
Chicago, LiL, has announced the 
tion of Ernest H. Gallet to the position 
of manager of distributor sales. The ap- 
effective May 1. Mr. 


Advance in 1955 as mana 


promo 


pointment was 


Gallet joined 


ger of marketing services, after having 


been associated with two lighting equip 


ment manufacturing companies. In his 


new position, he will continue to have 


his headquarters at Advance’s main plant 


in Chieago. 


Preseolite Manufacturing Corp., Berk 
eley, Calif., has named John Ludlow as 


representative for the Salinas, 


sales 


Monterey and San Francisco peninsula 


areas of California. Mr. Ludlow, who 


will operate out of the company’s home 
offices in Berkeley, will be responsible for 


sales of Preseolite’s complete line of 


lamps and lighting fixtures to electrical 


engineers, architeets and distributors in 


his territory. 


Ralph D. Evans has been appointed 


midwestern sales manager of the Sun 


Switch Division, Ripley Co., Ine., Middle- 


town, Conn. (manufacturers of street 


lighting control produets according to 


an announcement by ae Reeves, vice 


president in charge of sales. Prior to 


joining Ripley, Mr. Evans was associated 
with the General Electric Co., where he 
served as product service engineer, dis 
sales and sales training 


trict manager 


specialist. 


North 
foam 


The Carwin Co., Haven, Conn. 


(infusible urethane systems and 


urethane coatings), has announced the 
appointment of the H. I. Thompson 
Fiber Glass Co., Blackwood’s Division 
of Los Angeles, as exelusive distributor 


for 11 western states. 


Hal J. Harris has been named district 
district, for 
Mr. Har 
ris will cover the state of New Mexico 


sales southwest 


Hubbard and Co., Chieago, Til. 


manager, 


and the northwest portion of Texas. 


Brook, 
N. J., has announced the appointment of 


Silvray Lighting, Ine., Bound 


the following sales representatives for 
their recently-organized Consumer Prod 
uets Division: T. H. Hall Co. for Cali 
fornia; William A. Sayre Associates to 
cover Connecticut, Maine, Massachusetts, 
New Hampshire and Vermont; Gordon 
C. Trobert for Florida; Garth C. Stine 
to handle Georgia, North and South Caro 
lina, Alabama and Tennessee; Hoobler & 
Schwartz for Illinois; Albert J. Schwab 
for Maryland, Virginia and the District 
of Columbia; A. W. Ricker Co. for 
Michigan; Mark Jackson Co. for Mis 
souri; Ogden-Stern Co. and Harry Lane 
& Sons for New York; Mentor Lamp & 
Sales, Inc. to Ohio; J. Ralph 
McKeon for Oregon, Washington, Idaho 
and Montana and Eugene R. Loeb for 


cover 


Wisconsin. 


Robert O. Whitesell and Associates 
have been named as sales and engineering 
representatives for the Syntron Co., Reeti 
fier Division, Homer City, Pa., effective 
May 2. Whitesell, with offices in Indian 
apolis, Cleveland, Cincinnati and Dayton, 
will represent Central 
States. 


Syntron in the 


William P. Weber has 
project engineer for K-S-H Plasties, Ine., 
High 
announcement. Mr. Weber, formerly with 
the Pittsburgh Plate Glass Co., will de 
te developing 


been named 


Ridge, Mo. according to a recent 


vote his energies refine 
ments of production techniques from an 


engineering viewpoint. 


Tri-State Lighting & Supply Co. Inc., 
Evansville, Ind. and the Kings-Boro 
Electrical Supply Corp., Brooklyn, N. Y. 
have been appointed distributors for the 
Clark Controller Co., Ohio. 
Both of the will 


Cleveland, 


distributing concerns 
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United Air Lines’ check-in area, O’ Hare Field, Chicago. Lighting fixtures by Curtis-Allbrite Lighting, Inc., Chicago; extruded components 
by Sandee Mfg. Co., Chicago; molded components by Mid-States Plastics, Chicago; Architect: Ralph Stoetzel, Chicago; United Air 
Lines Engineer: John V. Foulkes; Consulting Engineer: Kralovec & Best, Chicago; Contractor: W. J. O’Brien Electric Co., Inc., Chicago. 


Lustrex perma tone has made possible the design of a new type of fixture in which the 
complete external shell—all that’s seen—is styrene. The wrap-around closures, inter- 
mediates, end caps, and extrusions are all snapped in—without tools! 


The closed-up design keeps out dusts and insects. Use of perma tone also assures 
color stability, 2 to 3 times greater resistance to yellowing under ultra-violet light, 
good diffusion, lighter weight, and easier hanging. 


Lustrex perma tone is now available in both regular grade, and impact grades for extra 
toughness and flexibility in snap-fitting, high resistance to abnormal abuse, and lighter 
weight through thinner wails. Write for technical report on both types, including 
accelerated aging test results and other valuable data on styrene in lighting fixtures, 
to Monsanto Chemical Company, Plastics Division, Room 776, Springfield 2, Mass. 


Monsanto 


> 


MONSANTO eneineeR in PLASTICS 


<< 
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handle Clark’s line of standard electrical 
controls. 


Richard D. Grundy, Pacific Gas & 
Electric, San Francisco, Calif., has joined 
the U. 8S. Health Service. 
whose new headquarters are in Washing 
D. C., will be with the Service for 
two years. 


Mr. Grundy, 
ton, 
The Light & Power Utilities Corp. 


marked the official 
plant and headquarters at Olive Branch, 


opening of a new 
Miss., on May 21 with a program which 


included plant tours, a dedication, and 


other activities. 


Death 
Albert W. Longmate, Chinook Section. 


OOKS AND 
PAMPHLETS 


A Field Guide to Eye-Fi Relighting, 
from the National Lighting 
Bureau, 155 East 44 Street, New York 
17, N. Y., $7.50. 

This training course in industrial and 


available 


lighting fundamentals, re 


vised, under the chairmanship of Charles 


commercial 


L. Amick, from its original publication in 
1954, is 


The course includes, in addition to seven 


designed for individual study. 
technical sections, six sales training chap 
ters and a lighting caleulator slide rule. 

The technical sections and editors are: 
**FPundamentals of Lighting & Seeing,’’ 
W. H. Kahler; 
Charles L. Amick 
slide rule, Willard Allphin 
E. A. 
**Store Lighting,’’ J. J 


**Lighting Design,’’ 
(directions for use of 
‘*Lamps,’’ 
Linsday and Morgan Christensen; 
Neidhart; ‘‘Of 
fice Lighting,’’ Erie Church; ‘* Industrial 
** School 


Lighting,’’ E. A. Linsday and 


Lighting,’’ George Wakefield. 
Specification for Dry Cells and Bat- 
teries, Nationa! 
Handbook 71, 
tendent of Documents, U. S 
Printing Office, Washington 25, D. C. 
New 
quire the 


Bureau of Standards 


available from Superin 


Crovernment 


types and uses for hatteries re- 


drafting of new specifieations 


and the improved performa nee of bat- 


teries justifies some increase in the re 


Thus the 


(this is the seventh edition of the speci 


quirements. new specifications 
batteries, re 


refleet the 


fieation for dry cells and 
placing previous specifications 
advances in the dry-battery industry. 
The handbook includes many new types 
of mercury cells and a complete revision 
in their nomenclature. Specifications are 


given for the first time on dry cells and 
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batteries for use with transistor cireuits. 
Transistor batteries for transistor instru 
ments are evaluated with new tests espe 
cially designed for them. Also included 
for the first time are dimensions in the 
metric and English systems and cell desig- 
nations adopted by the International 
Electrochemical Commission. 

Test methods used to rate dry cells and 
the specifications in construction and per- 
formance which must be met by various 
types of cells are described. 


Footeandle Levels and _ Interior 
Lighting Design, published by Westing 
house Lamp Division, Bloomfield, N. J., 
60 pages, 10 cents. 

A pocket-sized manual containing ree 
levels for a vari 


ommended footeandle 


ety of industrial, commercial and resi 


dential applications, data on light distri 
measurement and 
tables 


Westinghouse as an aid to 


bution and pre-ealeu 
lated footeandle 
lished by 


lighting designers. 


has been pub- 
Tables of coefficients 
of utilization, maintenance factors, foot- 
eandle tables for various types of lumi 
naires and light sources, data on fluores 
and mereury lamps 
ballast 
booklet. 


interior 


cent, incandescent 


and information on losses are 


also included in the 


A section on wiring covers 


uses and types of building wire, allow 


able current-carrying capacities of insu 
lated conductors, power factors and lire 
eurrent, selection of feeder and branch 
circuit wire sizes, methods of estimating 
the capacity of a wiring installa 
and a list of the 


sy mbols. 


new 


tion standard wiring 
Copies of the manual may be obtained 
by writing to Westinghouse Lamp Divi 


sion, P. O. Box 388, Bloomfield, N. J. 


1960 Price List and Index of Amer- 
ican Standards, available from the Amer 
iean Standards Association, Dept. PR151, 
10 East 40th Street, New York 16, N. Y. 
No charge. 

This publication lists nearly 1900 ap 
proved American Standards in addition to 
the international standards recommenda 


tions of the International Organization 
for Standardization and the International 


Eleetroteehnical Commission. 


The 1960 Guide to NEMA Standards 
Publications, available from the National 
Electrical Manufacturers Association, 155 
East 44th Street, New York 17, N. Y. 
No charge. 

All existing NEMA Standards Publi- 
cations, including twenty new books pro 
dueed last deseribed in this 
hooklet. 200 of these 


publications for electrical apparatus and 


year, are 


There are over 


equipment grouped in the following classi 


fications: Appliances, Illuminating Equip- 
ment, Signalling and Communication 
Equipment, Industrial Apparatus, Build 
ing Equipment and Supplies, Insulating 
Materials, Insulated Wire and Cable, and 
and Distribu 


Generation, Transmission 


tion Equipment. 


The Lighting of a Great Museum, 
available from American Lighting Corp.., 
164 South Street, Hackensack, N. J. 50 
cents. 

The company which engineered and de 
signed the lighting for the Solomon R. 
Guggenheim Museum in New York City 
has published this monograph outlining 
the details of the installation. Illustrated 
and dia 


with drawings 


grams, the booklet includes a deseription 


photographs, 


of the fixtures built for the museum. 


RLM 1960 Standard Specifications 
for Industrial Lighting Equipment. 
available from RLM Standards Institute, 
Ine., 326 Madison Street, Chicago 6, Il. 
No charge. 

In addition to three new specifications 
for 1500-ma units (D-4 Fluorescent Semi 
Direct Medium High Mounting, SD-3AL 
Semi-Direet Aluminum and SD-3PE Semi 
Enamel Units), 


Direet Poreelain upward 


revisions of existing specifications, in 


cluding new high specifications for ma 
specifications for aluminum 
added 


testing are described. All 


terials, new 


reflectors and provisions for in 
spection and 


RLM 
elude, where applicable: grounding of all 


fluorescent specifications now in 


component parts; continuity of ground 
ing throughout a continuous row; silver 


plated contacts in all rapid-start units 


and synthetic enamel specifications for 
component parts covering rust inhibiting 


undereoating, adhesion and hardness. 


American Standard Specifications for 
Fluorescent Lamp Ballasts, (82.1 — 1960, 
available from the American Standards 
Association, Dept. PR152, 10 East 40th 
Street, New York 16, N. Y., 80 eents. 

A revision of C82.1—1958 (seeond edi 
tion), this Standard incorporates changes 
in the minimum light tolerance for certain 
for the 


first time, 1.5-amp rapid-start lamp bal 


rapid-start lamps and ineludes, 
lasts. Also covered are ballasts which have 
rated open-circuit voltages of 2000 volts 


or less, 


Traffic Engineer, by T. J. Seburn, 
available from Research Publishing Co., 
Ine., P.O. Box 245, Boston 1, Mass., $1.00. 

This booklet, 
American Occupations Monographs, is an 


one of a series of 30 


effort to evaluate the requirements and 
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New Aluminum Troffers for POWER-GROOVE et. 
COMFORTABLE, High Footcandle Lighting 


at LOWER COST than Ever Before Possible 


Another Lighting First . . . Miller has just broken through some long 
standing cost barriers to COMFORTABLE, high footcandle lighting 
for Offices, Stores, and Public Buildings. Now, you can obtain or 
° provide today’s needed higher levels of light at much lower cost. 


For Example . . . The lighting installation pictured is designed to 
maintain 120 footcandles in this 60’ x 80’ general office area. Fixtures 
are Miller’s new Twin Aluminum Troffers—2’ x 8’ units with Power 
Groove Lamps. Compared with conventional, 2’ x 4’ door type 
recessed systems using 40w Rapid Start Lamps, and providing 
comparable footcandles and comfort: this new Power Groove 
system requires only 4 as many fixtures, and has an initial installed 
cost 30%-38% lower. Annual Owning and Operating cost figures 
14%-18% less. And, fewer fixtures needed means a less cluttered, 
more pleasing ceiling appearance. Here, 34% 
more ceiling area is available for acoustical 


treatments. 
Substantial savings can be realized for both 
relighting and new construction . . . wherever 


comfortable, high footcandle lighting is desired. 
Let us prove to you how such savings are pos- 
sible for this and other typical installations. 
Simply fill out and mail the coupon. Or, con- 
tact your Miller Representative. 


ld additional informction on how | can obtein 
comfortable, high footcandle lighting at lower cost 
with Miller Aluminum Troffers. 


(C0 Hove Your Field Representative contoct me. 


THe Miller COMPANY 
MERIDEN, CONNECTICUT 
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Revere Outdoor Lighting Report 


Lighting a store front 


The Problem: To draw attention to 
a store front and make it look inviting to 
shoppers by providing high level, uniform 
lighting for the wall and sidewalk area. 


The Answer: Revere 9605 Fluorescent 

Luminaires were installed to give the high 

level of illumination desired. Eight-foot units 

were joined to form a continuous, “attractive 

light source that makes the store look invit- 9605 

ing. Each 8-foot unit contains two Very High Pn... Reminoice 
Output lamps and has two 4-foot doors for 

fast, easy cleaning and maintenance. 


The Problem: To illuminate a race 
track for better visibility, and to provide es- 


pecially high intensity lighting for dramatic AN 
effect at the finish line. ~ 
No. 2000 Series 


The Answer: Revere Eliptor Flood- Floodlight 

lights mounted on Revere Hinged Poles No. ‘ - 

199-D-30 were installed along the track. In Af) _ No. 3803 
the grandstand area, floodlights were aimed | _Eliptor Floodlight 
toward the finish line to heighten the in- 

tensity. Revere No. 2000 Series long range 

floodlights were mounted on the grandstand 

roof to further illuminate this area. 


The Problem: To illuminate a road- 
way encircling a restricted area at the 
Shippingport, Pa. Atomic Energy Generat- 
ing Plant for both visibility and security. 


The Answer: Revere Star-Lux Lumi- 
naires were installed around the entire perim- 
eter of the restricted area, lighting the road- 
way and a 45° sloping embankment adjacent 
to it. Star-Lux Luminaires use up to 10,000 
lumen incandescent lamps or 250 to 400-watt 
mercury lamps to provide any of the five 
A.S.A.-LE.S. light distribution patterns. 


No. 2311-A/2363 
Star-Lux Luminaire 


Write for Revere’s complete catalog of outdoor lighting equipment 


OUTDOOR LIGHTING 


Revere Electric Mtg. Co. * 7420 Lehigh Ave. « Chicago 48, Ill. ¢« SPring 4-1200 
Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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relationships of the traffic engineer both 
before and after entering the profession. 
Thus the author, 
director of the Bureau of 

Traffic, Yale New 
Conn., examines his subject with respect 


himself an associate 
Highway 
University, Haven, 
to objectives and responsibilities of traffic 
engineering in addition to reviewing the 
social, economic and 


educational, per- 


sonal aspects of the position. 


Professional Engineer’s Examination 
Questions and Answers, by William 8. 
LaLonde, Jr., published by MeGraw-Hill 
Book Co., Ine., 330 West 42nd Street, 
New York City. Price: $7.50. 

Examples illustrating typical questions 
and acceptable answers are ineluded in 
this of Mr. 
question-and-answer guide to professional 


second edition LaLonde’s 
engineers’ license examinations. The Pro- 
fessional Engineer License, the Land Sur 
veyor License and the Engineer-in-Train 
ing Certificate have been used as sources 
for the questions, which cover such aspects 
of the 
eleetrical 


examinations as chemical, eivil, 


and mechanical, as well as 


fundamental, engineering. 


The Engineering Index—1959, avail! 
able from Engineering Index, Ine., 29 
West 39th Street, New York 18, N. Y. 

Engineering, scientifie and 
society publications, engineering and in 


technical 


dustrial periodicals and publications of 
government bureaus, engineering experi 
ment stations, universities and other re 
search organizations have been researched 
in the preparation of this guide to peri 
odical technical literature in the engineer 
ing field. Annotated reference items are 
designed to provide a digest of informa 
tion on technical, scientific and economic 
problems as recorded last year in engi- 
neering magazines, special bulletins and 
government reports, 


The 1959 Supplements to the 1958 
Book of ASTM Standards, available 
from The American Society for Testing 
Materials, 1916 Race Street, Philadelphia 
3, Pa., $4.00 per part. 

Each of the ten part-supplements brings 
up-to-date the corresponding part of the 
1958 Book of Standards by 
new standards and revisions adopted in 


including 


1959. The book and supplements contain 
over 2600 standard specifications, methods 
of testing, recommended practices and 
definitions of terms for materials. 

The 1959 supplements are as follows: 
Part 1. ‘‘ Ferrous Metals Specifications’? ; 
2. ‘‘Non-Ferrous Metals Specifica- 
tions and Electronic Materials’’; Part 3. 
**Methods of Testing Metals (Except 


Chemical Analysis’’; Part 4. ‘‘Cement, 
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Conerete, Mortars, Road Materials, Wa- 
Part 5. 
Products, Ceramies, Thermal 
Materials, 

Building Constructions, 
6. ‘* Wood, 
ers, Adhesives, Cellulose, 
in’’; Part 7. ‘‘ Petroleum Products, Lub- 
Tank Measurement, Engine 
Part 8. ‘‘Paint, Naval Stores, 
Fuels, 
Engine Antifreezes’’; Part 9. ‘‘ Plastics, 
Electrical Insulation, Rubber, Carbon 
Black’’; Part 10. ‘* Textiles, Soap, Water, 


terproofing, Soils’’; ** Masonry 
Insulation, 
Sandwich and 
Fire Tests’’; 


*aper, Shipping Contain 


Acoustical 


Leather, Case 


ricants, 
Tests 4 


Aromatic Hydrocarbons, Gaseous 


Atmospheric Analysis, Wax Polishes.’ 


NEw MEMBERS 


At the meeting of the Board of Ex- 
18, 1960, the following 
Names 


aminers on May 
elected to 
marked 


were membership. 


are transfers from Associate 


Member Grade. 


ALABAMA SECTION 


Associate Members: 


Harrison, Glen, Alston Electric Supply Co., 
Pensacola, Fla 

Puckett, R. L., Brown Engineering Co., 
ville, Ala 

Thrift, C. R., 


ham, Ala. 


Hunts- 


Appleton Electric Co., Birming 
ALAMO SECTION 
Member 


Barnes, S. H., 
Uvalde, Texas 


Central Power & Light Co 


Associate Members 

Barr, T. J 
Antonio, 

Wassa, G 
Texas 


Traweek-Healy & Associates, San 
Texas 
M., 335 Milford Drive, San Antonio, 


ARIZONA SECTION 
Member 


*Heubeck, R. L., 
Prescott, Ariz 


Yarapai Electric Co. Inc., 


ARKANSAS CHAPTER 


Associate Member 


Carlisle, C. E., Duro-Test Corp., Benton, Ark 


ARROWHEAD CHAPTER 


Associate Members : 

Ball, R. E., 
Calif 

Schultz, H. R., 
nardino, Calif 


Emerson Electric Co., Pomona, 


Paige Electric Co., San Ber 


BLUENOSE CHAPTER 


Associate Member: 


Mahar, J. J., John Mahar & Son, Halifax, N.S 


CENTRAL ILLINOIS CHAPTER 


Members 
Engberg, R. E., Beling 
ants, Peoria, Ill 
Hall, 8. J., Sylvania 
Washington, Ill. 


A xsociate 


Engineering Consult 


Electric Products, Inc., 


CENTRAL New YORK SECTION 


Member: 


*Hall, L 
N.Y 


Syracuse, 


W., Baldwin-Hall Co., Inc., 


CHICAGO SECTION 
Vembers 


Bonny, Frank, Ronny Electric Supply Co., 
Forest Park, Il 
*Lange, A. W., Holophane Co., Inc., 


Il 


Chicago, 


Associate Members 

Dowrick, A. J., Benjamin Division of Thomas 
Industries, Des Plaines, Ill 

Shaw, R. A., Sylvania Electric Products, Inc., 
Melrose Park, Il. 

Turner, Amos, Meissner Engineers, Inc., Chi 
cago, Il 


CHINOOK CHAPTER 


Associate Members 


Kutryk, E. A 

Alta 
Tompkins, John, Spectacular Productions Ltd., 
Alta 


Barber Machinery Ltd., Calgary, 
Calgary, 


CLEVELAND SECTION 
Member 


Beckstrom, R. A.. W. Vance 
Associates, Cleveland, Ohio. 


Middough & 


Associate Members 


Gelfand, L. J.. The H 
land, Ohio 

Houserman, J. P. Jr., 
Cleveland, Ohio 

MacKenzie, G. D., The Illuminating Co., 
land, Ohio 

Stoutenburg, C. R 
land, Ohio 


Leff Electric Co., Cleve- 


General Electric Co., 


Cleve- 
Curtis Sales Corp., Cleve- 


COASTAL BEND CHAPTER 


Associate Member: 


Smith, M. J., Sterrett 
Christi, Texas. 


Supply Co., Corpus 


CORNHUSKER SECTION 
Associate Member 
Crawford, Rod, Interstate Electric Supply Co., 
Council Bluffs, la 


DIABLO SECTION 


issociate Member 


Fries, F. J. Jr.. Ralph H 
Contractor, Newark, Calif 


Goold, Electrical 


EvMONTON SECTION 


Associate Members 


Jorgensen, ©. E., Jorgensen Electric Ltd., 
Edmonton, Alta 
Wilson, A. J.. Hammond 


monton, Alta. 


Electric Ltd Ed- 


FLORIDA SECTION 


Associate Member 


Huguenin, P. B 
Sarasota, Fla. 


Florida Power & Light Co., 


Forest Ciry (LONDON) CHAPTER 


Associate Member 


Robbins, W Gees Robbins 
Services Ltd., St. Thomas, Ont 


Electrical 


GEORGIA SECTION 
Member: 


Erwin, A. D., Jr., 
Atlanta, Ga. 


Electrical Wholesalers, 
Associate Member 

Comer, O. L., Lithonia Lighting, Inc., 
Ga. 


Conyers, 


GOLDEN GATE SECTION 


Associate Members 


Gardner, R. P., Pacific Associated 
Inc., San Francisco, Calif. 
Georgeades, Paul, D. Yanow, 

gineer, San Francisco, Calif 


Lighting, 
Consulting En- 
(Continued on page 30A) 
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MONTREAL SHCTION 


Member: 
*MeCormick, W. J., Sylvania Electric (Canada) 
Ltd., Montreal, Que. 


Morner Lope CHAPTER 


*Dean, ¢ A. Jr Pacific Gas & Electric Co., 
Calif 


Sacramento, 


New ENGLAND SECTION 


Vembers 

*Clifford, G. J.. Henry L. Wolfers, Ince., 
Boston, Mass. 

MacDonald, J. G., Sylvania Electric Products 

Inc., Ipswich, Mass. 


Associate Member 
Hurry Ww E.. Wheeler-Fullerton Lighting, 


Boston, Mass 


{ New Jersey Secrion 


Binder, A. A., American Lighting Corp., Hack 
DISTRIBUTION of heat and light radiation at Maywood Park Race Track, ensack, N. J 
Chicago, shown in an artist's sketch. Six rows of fixtures with quartz infrared OC. Ca, 
lamps produce 30 watts of radiant heat per square foot, 80 footeandles of light, — Mort E. E., General Electric Co., Newark, N. J | 


at seat level. Fixture mounting heights range from 14-33 feet. Entire heating- “#titee. 8. B., P.O. Box 125, Neptune, N. J 
lighting system uses over 1000 kw of electric power. — 


Mexico CHAPTER 


Vember 


Lesociate 


(Continued from page 20A Francis, N. W.. Norman W. Francis Ltd., St Mess Co, 
John, N. B 
Low, J. E. Jr., Stolting Electric Co., Santa Schofield, M. ¢ Wester fir y 
chofiele estern Wire & Cable Co N : . 
ORLEANS SECTION 
Rosa, Calif Lted., Laneaster, N. B 


Member 


Guur Coast CHAPTER Goodman, V. L.. L. N. Goodman & Assoc., 
MARYLAND SecTion 
New Orleans, La 


Associate Members Member 


Barrow, W. J., John O'Donnell Electric Shop *Forbus, T. R., Line Material Industries, Glen New YorK SecTION 


Mobile, Ala Burnie, Md 
Blakney, M. B., Graybar Electric Co., Mobile Members 
Ala Ae ate Mem *Folkman, Theodore, John Doris Inec., New 
Wood, P. M.. P.O. Box 7427, Baltimore, Md York, N. ¥ 


HAMILTON, ONTARIO CHAPTER Gedincd. W. of Masten Peer 


Associate Member New York, N 
* Sc N d Ce 4 
C. R., Wells Lighting Service, Guelph, Member ntury Lighting, Inc., 


“Grier, G. A.. The Dayton Power & Light Co 
Dayton, Ohio Associate Members 

Altieri, V. J., Walter Kidde Constructors, Ine 
New York, N. Y 

Feldman, Edmund, Creative Designs Inter- 
national, Bronx, N. Y 


HEART OF AMERICA SECTION 


sort wh 
Ae ate Members MICHIGAN SECTION 


Schrock, J. D., Sylvania Electric Products Inc., 
Kansas City, Kans 

Yeo, I. C.. Yeo & Trubey Electrie Co., Man de Steiger, Raymond, Jr., Raymond de Steiger 

Kans i Inc., Roseville, Mich NON SECTION 

*Martin, A. J.. The John H. Busby Co., De 
troit, Mich 

Pastor, Manuel. Pastor Electric Co., Detroit Bright, M. M., American Factors, Ltd., Hono 

Associate Member Mich lula, Hawaii ; 

*Rulketter, J. W., General Electric Co., De *Gianoli H., Napoleon, Napoleon Gianoli H. 
troit. Mich Electrical Contractor, Lima, Peru 


Vembers 


hattan 
Members 


IOWA SECTION 


Krutsinger, F. D 17183 Ashwood Drive, Des 
Moines, Ia 


*Waite, H. E.. Waite Electric Sales, Detroit, Associate Members 


Miet 
KeENTUCKIANA CHAPTER nie Crossman, B. N., The English Electric Co. of 
Members issociate Member Australia, Melbourne, Victoria 
*Rueff. E. H.. Henry J. Rueff Co., Louisville Meno, F. J. II, Publie Lighting Commission, EI Kotoury Ahmed Salah, Philips Orient S.A., 
Ky ; City of Detroit, Detroit, Mich Cairo, Egypt. 7 . 
s culo: Offie Chie ire 
*Worland. L. A.. E. R. Ronald & Asso amio, Eulogio, ce of the Chief of Fir 
Dept., City of Manila, P.I. 
Mip-Sourn CHAPTER 
Associate Members Mombes NortTH TEXAS SECTION e 
and, J. O. J ane lectrice Ce lle 
i r.. Bland Electri »., Louisville Williams. E. ¢ 3563 Bowen Ave., Memphis Members 
, Tenn *Crick, P. A., Paul A. Crick Agency, Dallas, 
Roden. C. L. Jr., General Electric Supply Co Temas 
Louisville, Ky MILWAUKE 
; Seerion Smith, A. H., Roseoe Dewitt, Architect, Dallas 
Jockell. K. E.. K. E. Jockell & Associates 
Louisville, Ky Members 
MeClain Lingy MeClain Electric Co. Ine *Aik, R. M 112 Congress St.. Neenah, Wis (ssociate Members 
. Loaisville, Ky , Buge, A. J., Buge Electric Inc., West Allis, Steitz, A. A., Galvin Sales Co., Dallas, Texas 
Noonan, E. B., Hendersor Electric Co., Louis Wis Telkamp, E. A., Telkamp Electric, Dallas, Texas. 
ville, Ky "Garber, R. L.. Electric Power Co., 
Pleiffer, Ww 1103 Kipling Way, Louisville Milwaukee, Wis Student Member 
K» ‘Jasin, J. J., Route 1, Box 6, Bristol, Wis Cox, J. F., 1812 Apt. D. Sylvan Dr., Dallas, 
Schiaug, L. J.. Walter B. Diecks Electric Co Rainey, J. G.. J. G. Rainey Co., Milwaukee, Texas 
Louisville, Ky Wis 


Storm, W Marine Electvie Co., Louisvilk NORTHUMBERLAND CHAPTER 


Members 


Endres, G. R., Electric Service Ine Madison, Associate Members 
MARITIME CHAPTER Wis. : Barrett, H. E., Canadian Westinghouse Co. 
Mayer, T. F Standard Electric Supply Co., Ltd., Moncton, N. B 
Associate Members Milwaukee, Wis . 
Dvkeman. L. G.. Rothesay, N. B Stone. W. P.. Stone's Electric Co., Beloit, Wis (Continued on page 48A) 
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When you want 
MORE than just 
Good Lighting... 


You want 


__ With this concept in rind, 
g together with the renowned industrial designing a 


Sylvanias 


The CLASSIC achieves, through its pointed elliptical shape, in 
CLASSIC and ‘style-demonded by today's leading design 


. combine'to-provide o graceful appearance for any interior. To | 
Series ufy individual choice, plastic-lowers or plostic panels 


tion to its extreme attractiveness, the CLASSIC also provides other 
important features . . ond F 


Every Classic Fixture 

Now Produced** 

Contains the New Solid-Fill 

Jefferson DRI-LOK Ballast! 
**in standard voltage 


GHTING By 
So mopeRN S y VAD IA 


Suosiary of GENERAL TELEPHONE & ELECTRONICS “as 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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a mere description of the CLASSIC is hardly adequate. To 
Write for full information today . . . and to have the 
SYLVANIA ELECTRIC 
4 
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NEW EQUIPMENT DATA 


AVAILABLE WITH COUPON 


New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENGINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of 3-cent postcard addressed to 
Publications Office. 


(1) FLUORESCENT LUMINAIRES 8-page, 


two-eolor folder describes new **Seulp 
turama’’ 7500 series of two- and four 


lamp luminaires designed for general ap 


plication, Fixtures feature gently curved, 


low-brightness metal side panels, and a 
choice of diffusers. Sunbeam Lighting 


Co., Los Angeles, Calif. 


(2) PLASTICS PROPERTIES Technical 
service bulletin gives performance data 
and evaluation techniques for ‘‘ Lustrex’’ 
impact perma tone, new light-stable sty 
rene polymer. Performance curves and 
pertinent property values are included for 
this material said to be particularly use 
ful for certain diffuser shapes. Monsanto 
Chemical Co., Springfield, Mass. 


(3) CHURCH LUMINAIRES LIL. Supple 
ment folder shows many contemporary 
and traditional luminaires and lanterns, 
custom-fabrieated in various metals for 
use in churches, public buildings, institu 
tions, ete.: shows some in use in church 
interiors. Meierjohan-Wengler, Cincinnati, 
Ohio. 


(4) CAST ALUMINUM BULLETS page 
color catalog F-60 deseribes complete line 
of east aluminum outdoor, bullet shaped 
lighting fixtures featuring five modern 
shapes, with enclosed louvers and lenses, 
gasket-sealed wiring boxes, and a wide 
selection of « inopy plates. Moldeast Mfg. 
Co., Newark, N. J. 


(5) AIRFIELD RUNWAY LIGHT 12-page 
Bulletin No. 160 illustrates and details 
features of ‘‘ Nine-Fifty’’ series of flush, 
prismatic, airfield runway lighting fixtures 
developed for military and civilian pur 
poses, gives specifications and engineering 
details. Multi Eleetrie Mfg. Co., Chicago, 
Til. 


(6) RESIDENCE LUMINAIRES 60-page, 
full color catalog ‘‘ Inspiration Lighting’’ 
shows company’s line of residential light- 
ing fixtures of every description; details 
each and illustrates them in a variety of 
room settings, both traditional and mod 
ern. Moe Light Div., Thomas Industries, 
Louisville, Ky. 


(7) MERCURY INDUSTRIAL LIGHTING 
24-page ‘‘ Facts’’ booklet describes com 
pany’s mereury vapor unit for industrial 
applieation and gives eight case histories 
showing various types of installation 
Holophane Co., Ine., New York, N. Y. 


(8) RECESSED LUMINAIRES 


multi-colored catalog illustrates and gives 


24-page 


details about company’s complete line 
of reeessed and surface-mounted inean 
deseent lighting fixtures for many appli- 
cations, and shows as well their fluores- 
cent units and pendants. Halo Lighting 
Products Ine., Chieago, Il. 


(9) ACOUSTICAL METAL CEILING 4 


page folder deseribes ‘‘ Accesso Metal 


Offer good for two months only 


Circle numbers wanted. Enter name and address. Clip out and mail. 


PuBLicaTions OFFICE 


ILLUMINATING ENGINEERING SOCIETY 


1860 Broadway 
New York 23, New York 


Send me items circled below: 


1 2 3 4 5 
13 4 6 17 


Name 
Company 
Street 
City 


32A 


Pan’’ fast-installing, easy-access metal 
ceilings; also company’s concealed-acees 
sible suspension system for any acoustical 
tile. Folder gives full particulars, well 
detailed with 
Accesso Ceiling Products Ine., Seattle, 
Wash. 


(10) DISTRIBUTION TRANSFORMERS 
Two-page bulletin, GEA-5683B, deseribes 
company’s pole-type transformers with 


complete specifications. 


new ‘*‘ Permalex’’ insulation, said to add 
20% loadability with same life as former- 
ly; gives detailed information on features 
and applications; includes photos, load 
application and rating tables. General 
Eleetrie Co., Schenectady, N. Y. 


(11) OUTDOOR FLOODLIGHTS New 8 
page Catalog S gives cross-section of com 
pany’s complete line of cast aluminum 
outdoor floodlights; includes illustrations, 
specifications and dimensional drawings 
for wide variety of types for numerous 
applications. Stonco Electric Products 
Co., Kenilworth, N. J. 


(12) PLASTIC LIGHTING CATALOG New 
eatalog designed for engineering use con- 
tains company’s present products for use 
in lighting field, completely indexed and 
arranged in single-page units for later 
addition of new items; describes and 
furnishes properties and photometric data 
on wide variety of panels. K-S-H Plastics, 
Ine., High Ridge, Mo. 


(13) FLUORESCENT LUMINAIRE Bulle- 
tin HL-260 describes new, shallow lumi- 
naire with ‘‘HI-LO’’ one-piece, wrap- 
around diffuser with clear, prismatic bot 
tom and white, low brightness sides. Sheet 
gives deseription and specifications. Metal- 
eraft Products Co., Ine., Philadelphia, Pa. 


(14) SOLID-FILL BALLAST Technical 
Letter 1-008 deseribes company’s new 
‘*DRI-LOK”’ ballast with ease, core and 
coil bonded together with new thermo- 
setting material instead of usual black 
compound; said to help reduce vibrations 
and has various other features. Jeffer 
son Eleetrie Co., Ine. Bellwood, Ill. 


(15) ARCHITECTURAL LIGHTING New 
16-page, two-color catalog reviews interior 
fixtures and presents four basie interior 
lighting diffuse 
lighting, wall lighting and aceent lighting, 
showing types of fixtures available in 


plans; downlighting, 


each, and providing installation and speci 
fication data. Century Lighting Ine., New 
York, N. Y. 


(16) VINYL LOUVERS Catalog contains 
complete mechanical and engineering data 
on rigid vinyl louvers for lighting appli- 
cations, includes suggested specifications 
and descriptions of U/L tests for light 
stability, brightness control, acoustical 
properties, and other characteristies. Cir 
vae Plasties, Erie, Pa. 


(Continued on page 48A) 
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Kopp-engineered 


trattic contro/ 


SIGNAL LENSES 


Specially-designed and custom-produced for traffic con- 
trol, these 12-inch square lane-control lenses are excellent 
examples of Kopp-engineered glass at work in today’s 
modern world. 

Other very important aids to modern high-speed, 
high-volume traffic control are the 12-inch traffic signal 
lenses, engineered by Kopp to produce the type of beam 
—wide or narrow—-needed for various traffic conditions. 

But that’s not all. Kopp has engineered more than 
1000 types of lenses, color filters and specialized lighting 
glassware . . . each designed in size, shape and glass 
composition to do some specific job. They are used in air- 
craft, airports, railroad signaling, emergency vehicles, 
dental and surgical equipment, swimming pools, and 
chemical plants—to name only a few. 

Perhaps we can help you. Write us about your design 
problem. Ask for brochure on Kopp Engineered Glass. 


Hopp Glass, inc. 


Swissvale, Pennsylvania 
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TWENTY MINUTES! That's the average time it takes to replace one lamp. First the phone call for maintenance, then the requisition, lamp, 
ladder, hike to the site, lamp replacement, the walk back, disposal of old lamp, put ladder away. And work interruptions among other em- 
ployees, caused by one-at-a-time lamp replacements are an expensive item not included. 


This General Electric Plan can save your 
customers 26 hours labor on every 100 lamps! 


It takes a man about 33 hours to replace 100 lamps if he 
does it one-at-a-time . . . and less than 7 hours if he does 
it with this modern General Electric Plan for group 
relamping. That's a cut-and-dried savings of 26 hours for 
every 100 lamps your customer uses. Twenty-six times 
the hourly cost of one maintenance man! 


But there’s more! With this plan a customer also gets 
up to 25% more light, 75% fewer work interruptions, 
75% fewer buying and stocking headaches ... and a 
better looking lighting system. 

Records prove this simple plan works best with General 
Electric Lamps. Why? Because they have a more uniform 
lamp life. They last most customers well over 2 years... 
with fewer early burnouts. What's more, the plan has 
a built-in reminder that eliminates record - keeping — 
tells when it’s time to begin another cycle. Right now is 
the best time for you to suggest this money-saving system 


S4A 


to each of your customers. General Electric Co., Large 
Lamp Dept. C-022, Nela Park, Cleveland 12, Ohio. 


G-E LAMP UNIFORMITY MAKES 
GROUP RELAMPING PRACTICAL 


{* 


3 Mighty Premium 3 


Powerful Power Groove 


° Economical F-40 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 
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Look what happens when 
you curve the lens panel 


Convex or concave, Corning Crystal No. 74 curved lens 
panels offer an interesting departure from the usual flat 
lighting surfaces. 

Pyramidal prisms in center portion and continuous offset 
prisms on the sides direct light from tubes and reflector 
down so that it leaves fixture at angles below the direct 
glare zone. 

Available with open or closed ends, they are suitable for 
single fixtures or for continuous runs. They are recom- 
mended highly for low-brightness, high efficiency lighting. 
Convex panels are best suited for general office areas where 


JUNB 1960 


a contoured ceiling appearance is desired. Concave panels 
are recommended for conference rooms and executive offices. 
And remember: glass won't warp, sag, bend: it can’t 
discolor; cleans easily, doesn’t attract dust. 
For complete data on performance and design, write 
Lighting Sales Department, 61 Crystal Street, Corning, N.Y. 


*) CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 
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P & K OUTDOOR LIGHTING REPORT 


end 


ALL ALUMINUM 
LIGHTING STANDARDS & DAVITS 


More than just modern-looking, P&K street lighting stand- 
ards are modern in total concept. Compare our use of 
functional design ...no scrolls, no tie rods... instead a 
strong aluminum tapered elliptical arm — one piece for 
minimum inventory, fastest assembly and installation. 
Compare the P&K davit, truly the ultimate in functional 
design with a style as fresh as tomorrow. What’s more, 
P&K is modern in the materials of construction: to the 
inherent strength and light weight of aluminum, P&K has 
engineered designs to meet every load requirement—from 
the conventional incandescent and mercury vapor lumi- 
naires to the new, larger and heavier models in both mer- 
cury vapor and fluorescent. And above all, P&K is modern 
in its elimination of maintenance problems. No painting 
required — ever. Even the salty sea air offers no hazard to 
the good looks of P&K standards. 


For more information, reserve your copy of the new Alumi- 
LOWER PHOTO: New White Way —White Plains, New York Lighting Standards catalog helpful 


brochures ALS and BR-11. 


TOP PHOTO: Traffic circle illumination — West Miami Springs, Florida 


PFAFF & KENDALL a4 FounNpDRY ST.. NEWARK 5, N. J. 


BRANCH SALES OFFICES: MIAMI, FLORIDA; BURLINGAME, CALIFORNIA 
IN CANADA: POWERLITE DEVICES, LTD., TORONTO, MONTREAL, VANCOUVER 
EXPORT REPRESENTATIVE: PHILIPS EXPORT CO., NEW YORK, N. Y. 
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THESE AUTHORIZED LIGHTOLIER DISTRIBUTORS 


STOCK CALCULITES BY LIGHTOLIER 


ALABAMA 


ARIZONA 
Phoens 
Brown Wholesale Elec 


Tm 
Beacon ite Fix Co 


ADO 
Elec. Sup. Co. 
CONNECTICUT 
Bridgeport 

6. M Tower Co., inc 
Harttord 

Bea o nt 


aterbur 
Starbuct Sprague Co 
Suburban Supe! Co 
DISTRICT OF 
MBIA 

Sup. Co 
Nat itg., inc 
— 
Fare sWhise Co 
GEORGIA 


Atlanta 
Whovesslers 
Noland Co 


ILLINOIS 


Lighting, inc 
Kamar 
Fe sey Co 
KENTUCKY 
Henry wet Co 
oo Re 
Ine 


MASSACHUSETTS 

Mass. Gas & Elec. Light Co 
Henry Wolfers, inc 


Benjamn Elec 
MICHIGAN 


fiec. Co 
Michigan Chandelier Co 
Fi 


Schmerhem Elec 
Standaré Ciec. Sup. Co 


iss Ghee. Co 


MISSOURI 


Coty 


MONTANA 
Great Falls 
Glacver State Elec 


Om. 

Electric Fin. & Sup. Co 
NEVADA 

Remo 

Western Elec. Dists. Co 
NEW 
Port: mous! 

Mass Gas Light Co 


NEW JERSEY 


Delaw Ly 
Flysn's Camden Elec Fin Co 
NEW MEXICO 
Nbuquerque 

The Lighting and Main. Co 
NEW YORK 
Ringhenton 

Freie Elec. Sup. Co 

Bufaic incand Light Co. inc 
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NEW YORK (cont) 
Neagare Falls 

Hysen Supplies inc 
Poughheepie 

Electra Sup 

Rochester 

Rowe Electric Sup. Co. 
Syracuse 

Superior Elec Corp 


NORTH CAROLINA 


Winston Salem 
Co 


NORTH DAKOTA 
argo 

Northwest Liec. Sup. inc 

The Sacks Elec. Sup. Co. 
anto 


Sales Co 


Sup. Co 
Cleveland 
The Leff Electric Co 
Midian Ele 


Mart Industries 
OKLAHOMA 


Oblahoma City 
Elec Sup of Oklahoma 


OREGON 
Portland 
Barer Barton 


PENNSYLVANIA 
Coteman Elec Co 


od Elec. Sup. Co 


bes Berve 

hate acite Elec 

RHODE ISLAND 
ber 

Mayor Co 

Leawtt to son Co 


SOUTH CAROLINA 
Columbia 


Capitol ec. Sup. 


Sullewan Co 

SOUTH DAKOTA 
aertews 

Larson Elec. Co 

TENNESSEE 

Nashwilte Elec. Sup. Co 


Strauss-Frank Co 
UTAH 

Salt Lake City 
Artestec Lignte 
VIRGINIA 

ar 


¢. Sup. Co. inc 


Sup. Co. Inc 


Noland Co 

WEST VIRGINIA 

Heumtragion 

West Virgima Elec. Co. 

The Front Co 


WISCONSIN 


Standard Elec 
WASHINGTON 
Seattle 
Seattic Lighting Fix Co. 


Union Le Sp Ute. 

Cie Martineau Electric Co 

Toresto 

Revere Elec 

Toronto Ltg Stosies 

maw all 

Hawaiian Light & Sup. Co 


Three sound reasons for specifying 


CALCULITES by LIGHTOLIER 


This new coordinated, quality group fits nearly any downlighting 
need and does it 1. attractively, 2. efficiently and 3. effectively. 
Example: the Calculite below articulates the ceiling-fixture joint 
with an opaque metal skirt. The albalite diffuser sends a flood of 
illumination to the working surfaces. Available: seventeen other 
models, 96 sizes and finishes, round and square shapes, for wide, 
medium and narrow light distribution. 


Calculites complement 
your precision detailing. 
Example: the new formed 
glass unit obove exactly 
reploces a 12” x 12” ceiling 
tile, fits perfectly flush with 
the finished ceiling surfaces. 


Calculites are efficient 
lighting instruments. Ex- 
ample: Torsiontite spring 
above permits safe, easy 
relamping, pulls down from 
any side. Foam gaskets 
provide tight seal. 


For a simple low-brightness 
unit exactly flush to the 
ceiling plane choose the 
Prismatex Calculite above. 
In baked white enamel or 
weatherproof anodized 
satin aluminum. 


» 
Mayer Elec. Sup. Co. 
Sen Frawcice 
‘ e Chariot 
Ca a Sup. Co Independent Elec. Sup. Co 
Durhem 
Noland Co 
Greeasboro 
Elec. Sup. & Equip. Co 
Krestow 
Kinston Elec 
Co 
New Haven 
oe. Grand Light & Sup Co 
New London 
United Elec. Sup. Co. 
Samford 
Marie 
= 
Cia 
he ~— 
—_ ‘ ail 
Sprimgheld 
e The W W Elec Co 
Toledo 
Gross Elec. Fix. Co 
Chicago 
Efengee Sup. Co 
Engiewood Elec Sup. Co 
Wyland Sup. Co 
Metropol Liec Sup 
for Sup. Co 
Roctlord 
Engiewood Elec Sup Co. q 
Sprimgheid 
Spr ngheld Sup. Co Free 
Elec Co 
INDIANA Harrisburg 
fe Fluorescent Sup Co 
Mossman Varnelie Co Hatieton 
et Gary Power Elec. Co. inc 
. Englewood Elec Sup. Co. New Canle | 
South Bead Midwestern Elec Co 
Englewood tiec Sup Co phe 
A Gold Seai Elec. Sup. Co " 
Sytwan Elec. Fi. Co 
Putsburah 
Reading \ / 
Coleman Co 
Pon Onst 
MAINE ‘ 
Reagor 
Standaré Elec Co — 
Portland 
Moimes Elec Supply Co 
Reltimore 
Excetio Public Serv Corp 
Artcratt Elec Sup Co. 
Potts held 
Car upo'y Co 
Spreagheid 
a © ercester 
Ationtc flee. Si TEXAS 
Se to Dalles 
™ Fe. Worth 
Anderson Firture Co 
Gross Electric Supply 
Electric Wholesale Sup. Co Seu Co 
Powtra 
Br 
Bis, Roanot A , 
— 
Giasco Elec Whe / 
White Ele W A Roosevelt Co \ \ 
a 
~ < 
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Rortnern Supply Co \ 
Franklin Elec Sup. Co CANADA 4 \ 
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You can get Positive Protection Against 
Dripping Compound, Fires & Violent Failures” 


~ 


otectors 


Built-in Kirxon Protectors keep ballasts operating within a safe Klixon Protectors Provide 
temperature range under all conditions. The result . . . no dripping Overheat Protection Against: 
compound, no possible fires or violent failures. Lamp Failure 

Here’s how KLIXon Protectors safeguard ballasts . . . assure full bal- 
last life. Should a fault condition occur, the KL1xon Protector snaps 
the power “‘off’’ when the temperature rises above safe operating level. 
When the fixture and ballast cool to safe operating temperature, Poor Maintenance 
KLIXoON turns the current “‘on’’ again. There is no annoying flicker . . . 
maximum light output is safe operating Protesters Frevide 

- Overcurrent Protection Due To: 

If the cause of over temperature is external to the ballast, normal 
ballast life can be expected when the fault has been corrected. If the 
cause is failure of a component in the ballast, it is necessary to replace Shorted Primary Coil 
the ballast. However, temperature limits are held to a safe level until Shorted Secondary 
it is convenient to make this change. 


Lamp Rectification 
Improper installation 


Shorted Condenser 


*Over 200,000,000 KLIXON Controls are in use in refrigeration and heating equipment. 


whee he TEXAS INSTRUMENTS 


specification details. SPENCER PRODUCTS INCORPORATED 
METALS & CONTROLS DIVISION 
® 5406 FOREST STREET ATTLEBORO. MASS. 


Spencer Products: Klixon® Inherent Overheat Motor Protectors + Motor Starting Relays « Thermostats « Precision Switches + Circuit Breakers 
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OF GARDEN CITY PLATING & MFG” 
CHICAGO 47, ILLINOIS 


p units 


2475 ELSTON + 


four-lam 


in ultra-shallow two or 
ure 


inc 


LIGHTING 


Itra-Lu 


; 
Z SE A = = 
JUNE 1960 BIA 


with SHEFFIELD PLASTICS New Wrap-Arounds 


FOR CUSTOM DESIGNS 
Directo-Lite* 


Prismatic bottom provides . . . 
® concentrated down-light 
®@ excellent 45-degree cut-off 


Prismatic sides provide . . . 

@ refracted light, down on work areas 
and up to ceiling 

@ excellent 45-degree cut-off 

® glare-free, low surface brightness 


Tu-Tone* 


Prismatic bottom provides . . . 
concentrated down-light 
®@ excellent 45-degree cut-off 


Two-color sides provide . . . 
© attractive, 2-color effect at low cost 
@ glare-free, low surface brightness 


Sheffield’s new extruded styrene wrap-arounds are the first such 
to provide directional control of emitted light. With them, 
fixture designers can obtain the high light transmission values 
of clear styrene, yet avoid its usual eye-straining, surface bright- 
ness. Use them in new designs or to give new life and sales 
appeal to an existing fixture. Your Sheffield technical repre- 
sentative will be glad to discuss your requirements. 


WRITE FOR FURTHER DETAILS 
45-Degree Cut-Off on Sheffield Directo-Lite and Tu-Tone wrap-arounds. Complete 
ond more efficient illumination on ceiling and technical data is readily available. Address your inquiry to 


k i vided b i Directo-Lit . 
pramatic designs Sheffield Plastics, Inc., Dept. 12-B, Sheffield, Mass. 


*Trode mork 
First in Plastics for Lighting 


SHEFFIELD PLastics, Inc. 


SHEFFIELD, MASS. 
SALES OFFICES 
New York, N.Y. LO 8-3760 © Drexel Hill, Philadelphia. MA6-4762 © Chicago: Bill Brown Sales Co, Inc. 1R 8-8980 © San Francisco: Courtney Associates JU 5-5010 
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Sylvania 


See those numbers? Just scratch the 


is your 
s 7 ones for the date (month and year) 
when you install a Sylvania Ruggedized 
eS Uy In Mercury Lamp. You'll not only have a 


simple moneysaving record of installa- 
tions, you'll also mark the beginning of 


mercur the longest, brightest service of any mer- 
cury lamp you can buy! 
28% Longer life. That’s what you get with 


| Sylvania Ruggedized Mercury Lamps. An 
amps 0 dy : average usable life of 9,000 hours! With con- 


sistently high lumen maintenance all the way! 


Less maintenance. Ideal for high-bay or 
highway installations. Pyrex weather-durable 
glass prutects against moisture, condensation, 
moisture-laden or humid atmosphere, ther- 
mal shock. Ruggedized arc tube construction 
is specifically designed to protect the lamp 


from destructive shocks and from vibrations. 


2'2 Times more light than incandescents of 
the same wattage. Moreover, Sylvania phos- 
phor improvements have increased the output 
of SH-1/R A.S.A. designation HIGL/W 
Mercury Lamps to 25,000 lumens—most effi- 
cient of any commercial mercury lamp! 


Insured Performance. Only Sylvania, with an 
exclusive “Light Insurance Policy,” guaran- 
tees you lower TCL (Total Cost of Lighting), 
which means cost of lamp plus ———"4 
power plus maintenance. Call your |-—#~- 
Sylvania representative or write us: | etuvamsa 
Sylvania Lighting Products, a Divi- tet 
sion of Sylvania Electric Products 
Inc., Dept. 61, 60 Boston Street, 
Salem, Mass. In Canada: Sylvania 
Electric (Canada) Ltd., P.O. Box 
2190, Station “O,” Montreal 9. 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS ‘sx) 
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Globe Lighting is proud to present the Miracle Door Troffer 
Catalog describing one of the largest and most complete 
lines of troffers in the industry. Miracle Door Troffers offer a 
wide variety of shieldings — Holophane Prismalume “ 


Controlens", Plastic Louvers, Aluminum Louvers, 
Corning Lenses and diffusing glass, Skytex 

Glass — and introducing the new Globe frameless 
lenses, “Acrylens” and “Polylens.” 


The Catalog is complete in every detail with 
photometric data for each shielding including 
coefficients of utilization, brightness 

readings and curves; 


contemporary ceiling details 
and useful specifications. 
Globe Miracle Door Troffers 


are available as 1’ wide, 2’ 

wide, 3’ x 3’ and 4’ x 4’ 

units assuring the 

Architect and Engineer 
greater versatility and 
limitless opportunity 
in interior design. 


Send for your advance copy of the 
“Miracle Door Troffer Catalog.” 


Please send me your MIRACLE DOOR 
TROFFER CATALOG. 


GS I © B BE Lighting Products, Inc. 


Dept Flushing Ave. Brooklyn 37, N.Y 


Name 
ny 
PLANT AND OFFICES: 1710 FLUSHING AVENUE + BROOKLYN 37, N. Y oer 
SHOWROOMS: 16 EAST 40TH STREET + NEW YORK 16, N. Y Address 
t Holophane Co. In PAT. PENOING City ... Zone State 


! 
! 
! 
uGHTiING PRODUCTS, INC. 
! 


ILLUMINATING ENGINEERING 


“ 


THIS 
BRINGS YOU 
PRACTICAL ADVANTAGES 


Participation in CBM is open te any manufacturer whe wishes to qualify 


Among them. . . up to 40% more light output and sustained peak light output to give the benefits of 
today’s recommended higher lighting levels. You also get long lamp and ballast life . . . positive starting 
...U.L. listing... in short, performance that meets specified CBM standards... checked and certified 
by Electrical Testing Laboratories. Enjoy CBM benefits on fixtures that you sell or specify. And to keep 
pace with CBM progress, ask us to start mailing you “‘CBM NEWS”. 


CERTIFIED BALLAST MANUFACTURERS ASSOCIATION, 2112 Keith Building, Cleveland 15, Ohio. 


JUNE 1960 
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ACRYLIC PLASTIC...The Proven Material for Modern, 


Prismatic Light-Controlling Lenses... 


4-Foot-Long 
CONTROLENS 


Wherever the PRISMALUME CONTROLENS has 
been used it has delivered consistently superior per- 
formance: high level illumination with the utmost 
visual comfort. Its prismatic construction provides 
effective light control with the best “hiding-power”’ 
to conceal light sources. The use of crystal-clear 
acrylic plastic produces a CONTROLENS that is 
light in weight, shatter-resistant, free from discol- 
oration and altogether different in its distinctive, 4-Foot-Long CONTROLENS, singly or in 
quality appearance. Reinforcing struts assure great 
dimensional stability ... Available ina variety of libraries, stores, lobbies end laboratories. 
shapes for a wide range of fluorescent applications. 


HOLOPHANE 


2-Foot-Square 
CONTROLENS 


The flexibility of the 2-Foot-Squore CONTROLENS 
makes it adaptable in many ways, such as: @ Geo- 
metric groupings (one or more lenses)... @ 2-ft-wide 
continuous troffer runs... @ Large luminous panels. 


HOLOPHANE COMPANY, inc. 
Write for Engineering Data Lighting Authorities Since 1898 
ze 342 Madison Ave., New York 17, N. Y. 
THE HOLOPHANE (O., LTO., 418 KIPLING AVE. SO., TORONTO 18, ONT. 
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(OOOH look at that mess! 


...and it’s so unnecessary 
since Jefferson announced 


the ballast 
that can't 
drip compound 


Gone forever is the danger of messy compound 
leakage. In the new Jefferson DRI-LOK ballast, 
conventional compound has been replaced by a newly 
developed thermo-setting material. This dry, 
solid-fill material is so physically and chemically 
stable it cannot soften or liquefy, cannot combine 
or react with any other material in the ballast. 
It fills the entire case and permanently bonds case, 
core and coil into one solid, voidless unit. 
The New DRI-LOK Ballast is Engineered to Meet 
Newly Proposed CBM Higher Light Output Standards 
Write today for complete details and specifications. 


4 
Jefferson ORI-lOK 


& New Blue FLUORESCENT BALLASTS 
. JEFFERSON ELECTRIC COMPANY + BELLWOOD, ILLINOIS 


JUNE 1960 
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MONOTUBE POLES 
in steel or aluminum 
... engineering and styling 


to meet today’s rigid outdoor 
lighting requirements 


Highway Lighting 


Area Lighting 


UNION METAL 


THE UNION METAL MANUFACTURING COMPANY 


Canton 5, Ohio Brampton, Ontario 
Residential Lighting Monotube Engineered Lighting Poles 
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Here’s a Shining Example of 
Functional Lighting without Glare — 
by LITECONTROL 


The illumination of a display room devoted to trays, trophies,  aysrauation: .G Balfour Company, Attleboro, Moss 


jewelry and other gleaming items, represents some special problems. Chater Pawtucket, R. |. 


Ac ELECTRICAL CONTRACTOR: A. C. Burt, Attleboro, Massachusetts 
Reflection can get out of hand unless controlled. The task can be a Sistmputor Gromear ects Co., Inc., Providence, R. | 


$ FINISHES: Ceiling — Off- White. Trophy Coses — Mahogany 

challenge for the architect, contractor and lighting equipment CEILING: Litecontro! Luminous Lens-Ceiling, using Holophone #6024 
- acrylic lenses, 40 watt Rapid Stort strip fixtures on 24” centers 

manufacturer. INTENSITY: Average, 75 footcandles in service 


For the new display room of the L. G. Balfour Company, illustrated, 
Litecontrol’s luminous lens ceiling was a happy choice. The merchan- 
dise is gently accented by light of the precise intensity required. There 
is no excess brightness to distract or strain the eyes. The removable ILITIE CON TROIEL 
lenses lift out quickly for easy servicing of the fixture. . 

This equipment is one of Litecontrol's most popular systems. You'll CAdtlU2CE 


find it and other standard, cost-saving units right in your catalog for KEEP UPKEEP DOWN 


your next store, office, bank, school or other commercial installation. LITECONTROL CORPORATION. 
36 Pleasant Street, Watertown 72, Massachusetts 


DESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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NEW SALES AIDS 
FOR BETTER LIGHTING 


SERIES XXV 


1.E.S. Lighting Data Sheets 


A brand-new series of 24 idea 
packed sheets, each showing full 
details, including photographs, of 
a distinctive new lighting installa- 
tion, All must meet new standards 
of illumination, new foot-candle 
levels, to be accepted by the com- 
mittee. All are based on Ameri- 
can Standard and I.E.S. Recom- 


mended lighting practices. 


The series of 24 sheets, printed 
on heavy paper and punched for 
binder, will be shipped to you in 
three lots of 8 sheets each. every 
four months during subscription 
year, an ideal interval for distribu- 
tion to customers and contacts. 


First shipment in June. 


Subscribe now to Series XXV. 
LE.S. Lighting Data Sheets for 
your staff, customers, architects 
and engineers, distributors and 
contractors; many others. Price 
$1.25 for series; $1 in lots of ten 


or more subscriptions. 


Write: Publications Office 


ILLUMINATING 
ENGINEERING SOCIETY 


1860 Broadway 
New York 23, N. Y. 


NEW EQUIPMENT DATA 


(Continued from page 32A) 


(17) EXITS AND DRUMS Three new two 
color brochures describe company’s exit 
and aisle lights, opal luminaires and opal 
drum lights, give full specifications and 
construction features as well as photo 
metrie data and lighting curves. Preseo 
lite Mfg. Corp., Berkeley, Calif. 


(18) BALLAST BUYERS GUIDE 12 page 
guide is organized for easy selection of 
proper ballast, includes specifications and 
Wiring diagrams, showing dimming bal 
lasts as well as weatherproof types; facil 
itates selection by listing of ballasts by 
lamp type and current rating. Sola Elee 
trie Co., Chieago, Il. 


(19) FLUORESCENT LIGHTING UNITS 
t+-page condensed folder show many of 
company’s most popular commercial and 
industrial units and features ‘‘Speedo 
matic’ troffers for ceiling lighting sys 
tems, includes index of ceiling types, and 
engineering specifications, photometric 


data, Smitheraft Lighting, Chelsea, Mass. 


(20) RESIDENCE PORTFOLIO Full-color 
portfolio presentation pictures and de 
seribes new line of ‘‘Carnival,’’ ‘Inter 


play, **Mozart,’’ and ‘* Plexisphere’’ 
designs of residential chandeliers and 
lighting fixtures featuring world-wide de 
signs and materials. Lightolier, Jersey 
City, N.d. 


(21) LIGHTING VINYL Data D-12 de 
seribes ‘* Lifeguard 150°’ new vinyl ma 
terial for lighting applications; gives 
properties and specifications of material 
said to inerease light stability to 150% 
and other details. United Lighting and 
Ceiling Co., Oakland, Calif. 


(22) RECESSED FLUORESCENT SYSTEM 
J2-page Brochure B-2 features new 
**Shallotroffer’’ recessed fluoreseent lumi 
naire line with plug-in unitized electrical 
assembly, gives construction and installa 
tion features as well as mounting details; 
shows eleven different diffuses available 
and photometrie data. Globe [Illumination 
(o., Los Angeles, Calif. 


(23) BUILT-IN LIGHTING 104-page cata 
log ‘‘Current Designs in Lighting’’ cov 
ers built-in lighting fixtures, contains 
installation information as well as tech 
nieal and photometric data, and a number 
of installations pictured in separate see 
tions. The Kirlin Co., Detroit, Mich. 


(24) LIGHT CONTROL 24 page Bulletin 
L758W-1 in color provides application 
and installation data on company’s con 
tinuously adjustable light control equip 
ment, suggests applications and shows 
various types available. Superior Eleetric 


Co., Bristol, Conn. 


(Continued from page 30A) 


Gagnon, A. A., N.B.E.P. Commission, Moncton, 
N. B 


Onto VALLEY SECTION 


Associate Members 

Ballowe, J. C., Charleston Electrical Supply 
Co., Charleston, W. Va 

Bogdan, J. W., The B & B Electric Co., Cin 
cinnati, Ohio 

Sparkman, R. K., Publie Service Co. of Indi 
ana, Jeffersonville, Ind 


OIL CAPITAL SECTION 


Associate Members 

Banner, F. R., Westinghouse Electr Supply 
Co., Tulsa, Okla 

Brown, L. V General Cable Corp Tulsa 
Okla 

Trainor, Ned, IBM Bidg., 407A, Tulsa 

Usher, J. E.,. Southwest Electric Co 
Tulsa, Okla 

Wescott, R. F Curtis AllBrite Lighting 


San Francisco, Calif 


OREGON SECTION 


Associate Members 

Kallen, R. G., Portland General E! 
Portiand, Ore 

Leo, 8S, ¢ City of Portland, City Ha 
land, (re 


OTTAWA SECTION 
Associate Member 


Thorne, RK. J., Du Pont of Canada, 
ton, Ont 


PANHANDLE CHAPTER 


ixsociate Member 


Garrett, B. D., General Electric 
Amarillo, Texas 


PHILADELPHIA SECTION 


Associate Members 


Brophy, T. F. Jr., Thos. F. Brophy, Haverford, 
Keystone Electric Mfg. ¢ Phila 


Arco Electrical Servire 
more 
Maurer Brightlight, Philadelp 
Melirey, C. E King of Prussia Electr 
King of Prussia, Pa 
Musial, 8. J Stephen J. Musial 
Construction, Philadelphia, Pa 
Speliman, F. K.. F. R. Spelman 
Contractor, Philadelphia, Pa 


PITTSEURGH SECTION 
Members 
*Caplan Duquesne Light 
burgh 
Schutzer Heth St.. Pitts 


Continued on 
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(Continued from page 434A) 


Associate Members: 

Little, A. P., Underwriters Laboratories, 
Pittsburgh, Pa. 

Price, E. A., Flannery Associates, Inc., Pitts- 
burgh, Pa. 

Zinsmeister, R. C., Hawn & Stear Inc., Pitts 
burgh, Pa. 


PuceT SOUND SECTION 


Members 

*DeHart, J. H., Mallis & DeHart, Architects 
Seattle, Wash 

*Dennis, K. R., Northwest Electric Co., Seattle, 
Was! 

Helser. F. D. Jr.. John Graham & Co., Seattle, 
Wash 


Associate Member 
Bred), D. E., General Electric Supply Co 
Seattle, Wash. 


Quenec CHAPTER 


Members 

teaulieu, P. E., Northern Electrie Co. Ltd 
Quebec, Que 

Sourgault, Raoul 184 Notre Dame St st 
Marie-Co.-Beauce, Que 

Cote, J. P., Quebee Power Co., Quebec, Que 

de Blois, Jules, de Blois Electric, Giffard, Que 

Falardeau, Claude Gilles Sarault Consiting 
Engineer, Quebec, Que 

Falardeau, Claude, Gilles Sarault, Consulting 
Engineer, Quebec, Que 

Marcotte. Roger, Roger Marcotte, Ltée., Donna 
cona, Que 

St. Hilaire, Claude, Turgeon Jobin, Quebec 
Que 


Student Members 


Bedard, Gaston Institut de Technologie de 


Quebec, Que 


(Continued on page SOA 


UNSIGHTLY OFFICE FIXTURES 
like this: 


STAY MAGICALLY CLEAN 
like this: 


from ONE SINGLE dipping in 


MERIX 


TRADE BARE 
ANTI-STATIC =79 
EA. GALLON TREATS 4,000 SQ. FT. 
SAMPLE GAL. only—$8.50 
5 GAL. only $7.57, p. Gal. 

All FOB CHGO. ORDER TODAY from 


MERIX CHEMICAL CO. DPT. IE6 
2234 E. 75th ST.. CHICAGO 49. ILL. 


1960 


Pcomfort takes a NEW form 


CONTREX SCULPTURED 
PANELS! 


“ya % i! t 4 


See our catalog 6 CONTREX Company, Chelsea 50, Mass. 


PB 3, | would like further information on: 
or write to © [) ACRILUME LIGHTING DIFFUSERS 
CUSHIONALL OPAQUE ACOUSTIC PANELS 


Nome 
Developed for Contrex 
by Bolt, Beronek ond Newman Firm 


Address 


City 


=- New architectural concepts utili 
decorative designs for cerns at lighting 
applications are | 
combine efficient acoustic 
excellent 
OM any inverted < SS 
_. T-track suspension system Z 
sizes available on special order 
eo ct strength — won't crack or break © 
CUSHIONALL OPAQUE ACOUSTIC PANELS 
_-made possible by Cushionall Acoustic Panels, available Aa 
T track suspension system ¢ FA 
GSES Other sizes available on special order 
4 49A 
a 


(Continued from page 49A) 


Bedard. Pierre, Institut de Technologie d IR L 
Quebec, Quebec, Que 
— 


Boucher, Langis, Institut de Technologie de 
Quebec, Quebec, Que 

Cote, Bernard, Institut de Technologie de Que F 

Cote, Gerard, Laval University, Quebec, Que a ‘ es. 

Fecteau, Jean-Guy, Institut de Technologie de - 


Quebec, Quebec, Que product for the 


Gagnon, Richard, Institut de Technologie 


Quebec, Quebec, Que 
Giguere, Donald, Institut de Technologie A | T C T 


Quebec, Quebec, Que 

Guay, Jean-Claude, Institut de Technologie de 
Quebec, Quebec, Que A 

Hamel. Yvon, Institut de Technologie de Que 
bec, Quebec, Que 

Lapointe, Emilien, Institut de Technologie de 
Quebec, Quebec, Que 

Lavoie, Andre, Quebec Power Co., St Joseph 
Que 

Mallard, Joseph, Institut de Technologie de 
Quebec, Quebec, Que 

Masson. Claude, Institut de Technologie ds 
Quebec, Quebec, Que 

Roberge Yvon Institut de Technologie de 
Quebec, Quebec, Que 

Vidal, Leo, Institut de Technologie de Quebec, 
Quebec, Que 


RocKY MOUNTAIN SECTION 


Associate Member 
Ake, J. W., Miner & Miner, Consulting Engi 
neers, Ine., Littleton, Colo 


Str. Lovis Section 


Members 

Koerner, ¢ ( Chuck Koerner—Lighting 
St. Louis, Mo 

Krause, N. L., Sachs Electric Corp., St. Louis 

Nominal Sizes — 2’ x 2’ x 

Vember 2’ x 4’ x 


Siekmans W. J., Brown Supply Co., St. Louis Translucencies — 300-150-75 FC 


te More than a Luminous Louver 
Monsees, S. V 845 Goldén Park It's UL listed- 20 (non-combustible) 


Diego, Calif 


en “san Diego, Calif p> Outstanding BRIGHTNESS CONTROL 


Heskett. L. L., Pacific Telephone & Telegraph 


eee the most COMPACT, San Diewo, Calif 
Code Regulated SAN JACINTO SECTION 
- cigrid to meet building lighting codes— 


Member 
ectional ever pro it will not support combustion ond is 
safely applied under sprinklers. Circigrid 


duced by any lighting 
Manufacturer Gwin, W. H., Ralph J. Speich & Associates ts therme-fermed Wem two sheets of viny? 


easton. Texas and fused electronically to a center vinyl 


membrane for structural strength and ri- 
all CAST ALUMINUM construct- gidity—yet weighs only 3% oz./sq. ft. 
ate Members Many leading lighting equipment manv- 


ion. Assoc: 
Blanco, Ricardo, American Lighting Co., Ft facturers ore licensed to sell and distrib- 


SATIN ALUMINUM finish. 
” Benes RK. M American Lighting Studio, Pom ute Circlgrid in USA, Canada and other 
9 6" letters, red or green. pray 
INCANDESCENT or FLUORES- Disque R. ¢ American Lightiag ° Ft 
CENT. Lauderdale, Fla 
3 ; ” Hanson, H. H., Pyle Electric Services, Inc The moment you 
GUARDED protection with 3 Ft. Lauderdale, Fla see ond inspect 


thick stencil face. Kendrick, T. ¢ Jr Graybar Electric Co., 
Ft. Lauderdale, Fla a Cireigrid sample 


NO external hardware. Potter, J. P., Diplomat Electric Inc., Ft. Lau . : 
derdale. Fi you'll think of 

Easy relamping with new pat- CIRCL 

ented cast hinge. mony applications — 

Special wording available. in modern lighting, 


Membera 
Gluckman, H. P., Dept. of Water & Power 
Los Angeles, Calif Write for. sample and technic 
‘ echnical data. 
‘Hird, W. ¢ Westinghouse Electric Corp., te 


a si Sec Vernon, Calif t 
kK of Water & Power, c r a c 


Ringold, D Dept 


Los Angeles, Calif 
mc Philben 


_ LIGHTING Brandford, Paul, California Dept. of Public BOX 655-J . ERIE, PA. 
Ave 


Y Health, Los Angeles, Calif 


5 IMuminating Engineers and Specialists in 


Philben of 
ing Ltd. London, Ontorio (Continued on page Vacuum Forming and Electronic Welding 
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(Continued from page 50A) 


Goone, Howard, Alkeo Western Mfg. Co., Long 
Beach, Calif 
Jackson, Eric, Wendel Western Inc., Los 


Angeles, Calif 
Knickrehm, A. F., 
Angeles, Calif 
Neebe, J. T., Department of Water and Power, 
Los Angeles, Calif 
Riedinger, W. B. Jr., 

Los Angeles, Calif 
Whitley, H. O. Jr., 
Power, Los Angeles, Calif 


The Knickrehm Co., Los 


General Electric Co., 


Department of Water & 


PLAINS CHAPTER 


Associate Member: 
Texas 


Gentry, P R.., Electric Service Co 


Lamesa, Texas. 
Tar Secriosx 


Member 


* Merritt, B. Sr., 
lotte, N.C 


Mill. Power Supply Co.. Char 


issociate Member 
Johnson, A. M., Garden City Plating & Mfg 
Co, Raleigh, N. C 


TENNESSEE VALLEY 
Member 
Edenfield, L. H., Day-Brite Lighting, Ine 
Knoxville, Tenn 


TORONTO SECTION 
Vembera 
*MeKnight, 8. W 


Ltd., Toronto, Ont 
Rose, Philip, Strand Electric, Toronto, Ont 


Canadian Westinghouse Co 


Associate Members 

Love, J. B 
ronto, Ont 

Sherrard, A. J Powerlite 
ronte, Ont 


Pyle-National (Canada) Ltd., To 


Devices Ltd To 


Twin Crry 
Vembers 
Carr. C. K., 
neapolis, Minn 
Welk, G. V.. Northern States Power Co., St 
Cloud, Minn 


Graybar Electric Co. [ne Min 


iesociate Member: 


Kummer, R. FE Magney, Setter 
strom & Erickson, Minneapolis 


Leach, Lin 
Minn 


Twin Ports CHAPTER 


Associate Members 
Evenson, D. W 
Ashland, Wis 
Evenson, E. A., Nor-Lite Electric Supply Co 
Ashland, Wis 
Evenson, E. F., 
Ashland, Wis 


Nor-Lite Electric Supply Co 


Nor-Lite Electric Supply Co 


UTAH SECTION 
Member 


*Mulcock, W. F Utah Power & 
Salt Lake City, Utah 


Light Co., 


iseociate Member 
Page, D. L., Utah Power & Light ( Salt 
Lake City, Utah 


WESTERN MICHIGAN SkOTION 


Associate Member 


Herrick, Mrs. Muriel T 
Co., Grand Rapids, Mich 


Consumers Power 


Western New York Section 


Member: 

*Sandusky, H. E., Sylvania Lighting Products 
Inc., Buffalo, N. Y 

Associate Member: 


Lester, Laverne, Nypenn Electric Im 


Dunkirk, N. Y 
YANKEE CHAPTER 
Associate Member 


Anderson, Bruce, Arco Electric (C: 
field, Mass 


spring 


BULLET BEAUTY 


FOR OUTDOOR DUTY! 


Don't let the styling of STONCO’s new ‘‘Award Series’’ fool you. These are 
outdoor bullets. Solid cast aluminum. Completely weatherproof. ‘‘Air-condi- 
tioned’’ for cooler, cleaner operation. The only truly decorative floodlights 
designed specifically for any outdoor application. 


o Epoxy-cured finishes stay factory-fresh 
through severest weather. Resist salt-spray, 
corrosives. 

2] Degree-marked pre-aiming quadrant. 

3) Deep-gripping serrated teeth for focus 
lock-in. 

OO Full-circie vented ribs (pat. pend.) — pull 
a@ moving, cooling air-stream up through 
the fixture and out. 


A COMPLETE LINE FOR 75W-300W REFLEC- 
TOR LAMPS Single or cluster fixtures in 3 
distinctive styles, wide range of finishes. 
For ceilings, walls, under eaves . . . all ex- 
teriors requiring a high-degree of architec- 
tural and color fidelity. 


Big interna! heat-dissipating fins. 


“Cushion-Seal’’ —high-temper- 
ature live silicone-rubber weatherseal. Pro- 
tects in any fixture position, even face-up. 
Plenty of grip-space between lamp and 
shield. 

©) Lifetime cast aluminum — with that solid 
heft indoor units just don't have. 


@ The Award Series is now on display at 
your STONCO distributor. Look for it. 


@ Write today for Award Series catalog: 
Section A-34. 


@ See Sweet's Architectural file: 33a/ST. 


CLUSTER LIGHTS 
+=POWER BEAMS 
+VAPORTIGHT 
SOXES ang FiTTINOS 


© 
STONCO ELECTRIC PRODUCTS CO. @ KENILWORTH, NEW JERSEY 


EMERGENCY PORTABLES 
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PREPRINTS 
TECHNICAL 
IN CONFERENCE PAPERS 

MAY ORDERED NOW 


Packets will be mailed to Home or Office during 
or after the Conference in September. For Con- 
ference use, purchase at Registration Desk 


Preprints of the technical papers being presented at the 
forthcoming 1960 I.E.S. National Technical Conference at Pitts- 
burgh, Pa., September 11-16, will be available by mail order 
from the L.E.S. Publications Office as usual. 


These preprints present all that is new in the theory and 


techniques of modern lighting and are an invaluable source 


AROUN D for reference and information whether you attend the Con- 


ference or not. For Delegates to the Conference, preprints are 


ay essential and should be obtained at the Registration Desk 
immediately upon arrival. For those not attending, the pre- 
prints are also important for file and reference and should be 
ee ordered by using the coupon below. 
= 


Preprint packets for use at the Conference: 
Due to necessary last-minute printing, no pre-Conference 
mailing can be made. Packets for use at the sessions will be 
sold at the Conference Registration Desk, cash-and-carry- 
$3 per set. 


Preprint packets to be mailed: 
a Hi h Intensity Clear Use this order form only if you want the preprints to be 
g mailed to your Hlome or Office. Mail delivery there will be 


during or after the Conference—$3.25 per set (add 50¢ for 


FLAT PRISMATIC Lens mallias overseas ) 
ot ic SR Please do not use this order form for delivery of LE.S. 
Low Brightness Sides ! Conference Preprints at the Conference. Purchase at Desk. 


Only: deep (including diffuser), you 

get modern appearance with increased 
: Publications Office 

ILLUMINATING ENGINEERING SOCIETY 

1860 Broadway, New York 23, N. Y. 

When available mail set(s) 1960 National Technical 

Conference Preprints at $3.25 per set (add 50¢ for mailing 


overseas) to address below: 


“State Road, Phila. Check (M.O.) enclosed 
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WHEN PUBLIC 
HANDS 


diffusers 


Model DR402T 


specify DYNARAY 
EMERGENCY LIGHTING 
EQUIPMENT wits, 


What happens in your buildings when normal power supply 

fails? Panic? Damage? Possible injury? Not when you specify 

Dynaray Emergency Lighting Equipment! Dynaray quality com- 

i i ponents, including exclusive transistorized charging and sealed 
wide range of S1zes and vented nickel-cadmium batteries, offer you positive assur- 
ance of instant illumination at high capacity over a much 


available from stock longer lighting period than other battery types. Dynaray units 


meet or exceed most state and Federal emergency lighting 
requirements. 
These diffusers are made of homogeneous heat- . . 
Dynaray nickel-cadmium batteries require practically no main- 
resisting opal glass. They are available in tenance — and a visible meter indicates battery voltage at 
several sizes from 6 inches to 12 inches in both all times, simplifying preventive maintenance. 
square and round styles. There's no need to disrupt the line and form of your building 
interiors — Dynaray Remote Units may be installed almost 
Our modern, highly-mechanized production anywhere, even in normally inaccessible locations. 
methods enable us to furnish heat-resisting In emergency lighting, it pays to select top quality. Specify 
glassware for lighting at the same cost as you 7 ——o Lighting Equipment — a decided safety 
asset for any building. 
paying for ordinary glass. We invite The 1960 Dynaray will aid yon select- 
roper emergenc n e men ‘or an 
to check this point at your earliest oppor installation Use the to or your 
tunity. ELECTRO POWERPACS, INC. 
Subwchory of Mydro Power Corporanor 


5S HADLEY STREET, CAMERIDGE 40, MASS. 


Electro Powerpacs, inc. 5 Hadley Street, Cambridge 40, Mass. 


Please send me a copy of your 1960 Dynaray Emergency Lighting 
Equipment catalog. 


COMPANY 
city 


Write for complete 
specifications and prices 


Al 


THATCHER GLASS MANUFACTURING CO., INC. JEANNETTE, PA. 


JUNE 1960 
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TO REDUCE 
‘LUMINAIRE 
MAINTENANCE 


Dus Specular Aluminum Reflector Sheet 
(Pat. Applied For) is corrosion resistant, stays 


bright even in areas with heavy salt concentration. 


Ideal in industrial areas, DYNASYL retains origi- 
nal reflectivity with an occasional wipe of a damp 
cloth, 


Dun is outstanding for use in lighting 


equipment design and manufacturing. It can be 
punched, crimped or drilled without damage to the 
finish, Ready for use without buffing or anodizing, 
DYNASYL helps keep costs low. Available in any 
gauge, temper or alloy. 


FOR FREE DESCRIPTIVE 
BOOKLET AND SAMPLE, 
WRITE: Dept. 1-6 


W, J. RUSCOE COMPANY 


‘LAMINATING DIVISION 


First 
in 
Modern 
Materials 


for your church 
lighting 
fixtures 


Eye-Easy research engineers 
are ever at work to improve 
our lighting quality and ef- 
ficiency. New basic materi- 
als and finishes are tested, 
only the best of the latest is 
used. Request catalogs on 
our new modern or tradi- 
tional lines. 


LES. LIGHTING HANDBOOK 
Third Edition 


No matter what edition of this “bible” of lighting 
you may have on your desk, it’s out of date. 


That is, if it isn’t the Third Edition (with the big 
3 on the backbone) published last year. 


Special offer, one copy at $7.50, registered in IL.E.S. 
members’ name, still applies. Otherwise $10. 


Bring your information up to the minute. 
Order from: 
Publications Office 


ILLUMINATING ENGINEERING SOCIETY 


1860 Broadway New York 23, N. Y 


Lighting Engineer 


Graduate Electrical Engineer with experience in design, 
selection and application of lighting facilities for in- 
dustrial plants, office buildings and utility power sta- 
tions. Applicant should be capable of assuming respon- 
sibility for all technical problems related to lighting 
engineering, preparation of equipment and material 
specifications, and supervision of preparation of design 
drawings. 

Please send complete confidential resume, 
including salary requirements, to: Box 445 
Publications Office, liluminating Engineering Society 
1860 Broadway, New York 23, N. Y. 


ILLUMINATING ENGINEERING 
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Tesamolli FOAMSTIK Tape is a highly fiex- 
ible, extremely light weight pressure- 
sensitive tape of urethane plastic foam 
material. Backed by a special, powerful 
adhesive masked by an easily-peeled-off 
grained poly-vinyl-chioride liner. Excellent 
compressability and low compression set. 
High thermal insulation vaiue. Tough. Ten- 
sile strength, 22-30 ibs./in. of width. Weight, 
val of foam rubber. Chemically stable. 
Unaffected by most chemicais and fumes, 
light, water, oils, temperature extremes. 
impervious to attack by rot, rust, mildew, 
insects. 

Available in convenient 
handle or store. 
Thicknesses: 4%”, %”. %”. Widths: 4%” to 
18%”. Can be die cut 

Standard Colors: Black, White and Grey. 


U. Agents 


UNITED MINERAL & CHEMICAL CORP. 
16 Hudson St.,N.Y.13,N.Y. BEekman 3-8870 


rolls, easy to 


A Superior Sealing Gasket and Jointing Material . . . 


New Tesamoll 


FOAMSTIK Tape offers many advantages over felt, foam rubber, and other 


materials as a cushioning and insulating medium in the assembly and installation of 


fluorescent and incandescent lighting fixtu 


exterior . . . industrial, cial, 


res and systems of every type — interior and 


URETHANE PLASTIC SELF-ADHESIVE 


FOAMSTIK TAPE 


GUARANTEES PERMANENT TIGHT SEAL- 
CUSHIONS HARMFUL VIBRATIONS 


FOAMSTIK provides resilient cushion- 
ing and good insulation between glass 
and frame of lighting fixtures and 
wherever desirable to seal out air, mois- 
ture, dust particles, insects. It helps 
keep mountings flush, secure to ceiling 
or wall. it protects against vibration and 
shock. Prevents loosening, slipping, rat- 
tling, swinging. Saves damage to parts, 
mechanisms, attachments such as 
brackets, latches, lamp holders, etc. 
Improves installation of luminaires, 
troffers, strip ceiling mounts, diffusers, 
reflectors, color filters. 


EASY TO USE! 


Sticks fast instantly « Stays on permanently. 
Just peel off protective liner and press 
FOAMSTICK on any smooth, firm sur- 
face—metal, glass, plastics, fiberglas, 
wood. Sticks on contact. No moistening. 
No glue. No mess. Cut with scissors. 
No waste. Saves time. Reduces costs. 


Get first-hand proof in a hurry! 
Mail Coupon for FREE Samples 


If you are a lighting equipment manu- 
facturer, electrical contractor, whole- 
saler-distributor, or installer, you are 
cordially invited to send for FREE 
Samples of Tesamoll FOAMSTICK 
Tape for testing so you can see how it 
improves per- = 
formance and 

saves money. 

Right now! 


UNITED MINERAL & CHEMICAL CORP. 
16 Hudson Street, New York 13, N. Y., Dept. 1E6 
Send me FREE SAMPLES and full information 
on TESAMOLL FOAMSTIK Tape right away! 


EMPLOYMENT OPPORTUNITIES 


ANTED MANUFACTURERS’ 
REPRESENTATIVES 


Manufacturer of top quality, UL listed Emer 
gency Lighting Equipment desires representa 
tives with following among Architects, Elec 
trical Engineers and Distributors. Areas avail 
able Connecticut New York New Jersey 
Pennsylvania. Address Box 448, Publications 
Office, Iuminating Engineering Society, 1860 
Broadway, New York 23, N.Y 


POSITION WANTED 


Young woman. Two years in Purchasing Dept 
of large. well-known manufacturer of archi 
tectural and theatrical lighting equipment 
seeks similar position. Excellent expediter and 
very capable. Fully familiar with al) suppliers 
and have good technical knowledge Address 
Box 446, Publications Office, [luminating En 
gineering Society, 1860 Broadway, New York 
3, N. ¥ 


REPRESENTATIVES WANTED 


Opportunity for representative calling on 
Architects, Building Material Outlets and 
Large Builders in several territories. We are 
manufacturers of improved luminous ceilings 
no lighting fixtures—-for commercial and 
residential use No objection to related lines 
Diffusa-Lite Company 
One Forrest Street, Conshohocken, Pa. 


JUNE 1960 


REPRESENTATIVES WANTED 


Established Eastern lighting fixture manufac 
turer has several territories open for qualified 
lighting specialists. Complete commercial in 
andescent line with important engineering fea 
tures endorsed and accepted by architects, en 
gineers, and wholesalers throughout the U.S.A 
Complete new catalog features special as well 
as bread-and-butter fixtures. If you offer ag 
gressive architectural engineering and dealer 
coverage tell us your qualifications, current 
lines and territory Address Box 447, Pub 
lications Office, Illuminating Engineering So 
ciety, 1860 Broadway, New York 23, N. Y. 


WE ARE LOOKING FOR A: 


TOP NOTCH 
NATIONAL SALES MANAGER 


To take over, direct and develop a nationwide 
sales organization working with Architects, 
Engineers and Electrical Wholesalers. Know! 
edge of Electrical Engineering and Architec- 
ture helpful but not imperative. This is an op- 
portunity to share in the growth of an old 
established company working with a younger, 
aggressive, forward-looking management team 
Manufacturers of Church, Institutional and 
Commercial Lighting. Send letter and resume 
to 

N. L. CORPORATION 

2480 East 22nd St 

Cleveland 15, Ohio 


(Formerly: The Novelty Lighting Corp.) 


MANUFACTURERS’ 

REPRESENTATIVE 
Young; covering Michigan; desires additional 
lines in lighting field. Ten years’ experience. 
Contacts on wholesale contractor, engineer- 
architect level. References on request. Address 
Box 416, Publications Office, Illuminating En- 
gineering Society, 1860 Broadway, New York 
23, N. ¥ 


POSITION AVAILABLE 


Designer with proven creative ability in Home 
Lighting or allied field desired by leading 
Cleveland manufacturer of lighting products. 
Write giving complete employment, educational 
and personal information. Resumes received in 
confidence. Post Office Box 1411, Station B, 
Cleveland, Ohio 


SALES ENGINEER WANTED 


New York City. Quality manufacturer of ar- 
chitectural lighting equipment. Address Box 
449. Publications Office, Illuminating Engi- 
ere Society, 1860 Broadway, New York 


23. 


POSITION WANTED 


Free lance; evenings, weekends. Fixture design 

and layout, shop drawings, catalogue work. 

Metropolitan area. Address Box 438, Publica- 

tions Office, Illuminating Engineering Society, 


1860 Broadway, New York 23, N 
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A Pew Lighting Fize INDEX TO ADVERTISERS 
from the PRESBCOLITE June 1960 


Abolite Lighting Div., 
Grovp SA" new Jones Metal Products Co. 22A 
A. parture in beautiful, hood 


Advance Transformer Co. 1A 
blown “Thermopa!’’ glass with 
American Louver Co, 
Inside Back Cover 
hovaings. 
Certified Ballast Manufacturers 43A 
Group | Cirvae Plastics SOA 
Contrex Co. 49A 
ute ln concrete construction. 
Corning Glass Works 35A 
Day-Brite Lighting Inc. 14A-15A 
E. I. du Pont de Nemours 
& Co. (Ine.) 10A-11A 
Electro Powerpacs, Inc., : 
Dynaray Div. 
Garden City Plating & Mfg. Co. 39A 
General Electric Co., Lamp 34A 
Globe Lighting Products Inc. 42A 
Edwin F. Guth Co. Back Cover 
Holophane Co., Inc. 444A 
Jefferson Electric Co. 45A 
Keystone Electric Mfg. Co. 2A 
Kopp Glass Ine. 33A 
Lighting Products Ine. 9A 
Lightolier 37A 
Litecontrol Corp. 47A 
R. A. Manning Co. 54A 
McPhilben Lighting Co. SOA 
Meierjohan-Wengler ABA 
Merix Chemical Co. 494 
Metaleraft Products Co., Ine. 52A 
Miller Co. 27A 
Monsanto Chemical Co. 25A 
Pfaff & Kendall 36A 
Prescolite Mfg. Co. 56A t 
Revere Electric Mfg. Co. 28A 
W. J. Ruscoe Co. 54A 
proof, Sheffield Plastics, Ine. 
und Sola Electric Co. 17A 
150-300 walt dine. Stonco Electric Products Co, SIA 
Sunbeam Lighting Co. 21A 


blown “Thermapol”’ gloss. 


Available with diecost aluminum gvord. Sylvania Electric 


Products Ine. 41A 
Grovp “D” Round and Squore Drum Texas Instruments Inc., 

fixtores with "Tcigger-Lok” hinging . Metals & Controls Div. 38A 
on diecast tanepy. Thatcher Glass Mfg. Co. 53A 
Hand blown "Thermopol” gles. Union Metal Mfg. Co. 46A 
tnlermation. United Mineral & Chemical Corp. 55A 
Wakefield Co, Inside Front Cover 

Westinghouse Electric Corp., 
Lamp Div. 18A-19A 


56A ILLUMINATING ENGINEERING 


EY x 
line 
4 
70 
hawt 
GROUP 
~ 
4 
Sf) 
} 


Louver 


Developed to meet todays and tomorrows higher 
lar or Large Area illumination with 
fusion—Developed to meet and exceeds IES-NEMA 
> assuring you the finest in Plastic Louvers, 
33am and new 3 color catalog— american I! ver mpany 


HERE’S 
PROOF 
...GUTH 
BRASCOLITES 
ARE 
REALLY 
RUGGED! 


This unretouched photo shows how 

we demonstrate the rugged strength of 
Guth's Tetragonal design, Alzak 
Aluminum Reflector. Fred Guth 

(Mr. Chief Tester, himself) stands right 
on it! We know this rugged Guth 
reflector will hold at least 300 pounds! 


This is typical of the quality and 
ruggedness you find in Guth Brascolite 
Incandescents. They're built for 
rugged duty PLUS optimum and 

long life lighting performance! 


The Tetragonal 
Reflector is used 

in our Square 
Recessed Brascolites 


1. 8. E. W. Union mode ond wired 


since 18902 


THE EDWIN F.GUTH CO. 


2615 WASHINGTON BLVD., BOX 7079, ST. LOUIS 77, MO 
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